Surgery, 


NEW SERIES, VOL. VII 


OCTOBER, 1929 No. 4 


HOSE of you gathered here today 

will, I am sure, rejoice with me 

over the presence in our midst of 

a number of distinguished guests. 

You will be glad to know these 
men personally, and you will be keenly inter- 
ested in the messages that come from their 
lips. I need hardly remind you that we who 
are striving constantly to advance the 
science and art of gastroenterology must 
ever be on the watch for the new ideas 
and technics which day by day are being 
developed in laboratories scattered all 
over the civilized world. It may not be 
flattering to our pride, but we must admit 
that most of the advances in our speciality 
come as the result of discoveries made by 
men outside our ranks. To emphasize 
this point I need only remind you that 
our present-day knowledge of gastric 
secretion began with the researches of 
Spallanzani, a priest, of Beaumont, an 
army surgeon, and of Pavlov, a physiolo- 
gist; that. our understanding of gastro- 
intestinal motility was made _ possible 
largely through the work of Roentgen, 
a physicist; that the various types of 
peristalsis were first described by physi- 
ologists and roentgenologists; that our 
modern ideas in regard to gastrointestinal 
lesions are based largely on observations 
made by abdominal surgeons, and that 
our most important diagnostic tool, the 
roentgenoscope, was simplified and made 
available to all by Coolidge, a physicist. 
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That men outside our ranks are still 
contributing heavily to the advancement 
of our science and art will be evident to 
anyone who glances at the recent literature 
on the physiology and pathology of the 
gall bladder. There the greatest contribu- 
tion of all has been made by the surgeons, 
Graham and Cole. Some good work has 
been done by clinicians, but most of the 
new information has been secured by 
Boyden, an anatomist, by Ivy and Mann, 


physiologists, and by roentgenologists and 


chemists too numerous to mention. 

So it has. gone and so it probably always 
will go. Every year men almost or entirely 
unknown to us will come forward with 
new apparatus, new methods, new knowl- 
edge, and new inspiration. Unfortunately, 
these men usually publish in_ highly 
technical journals which we do not see. 
As a result, discoveries which we in 
hospital and clinic should immediately 
be turning to good account are allowed 
sometimes to pass unnoticed; they fall into 
oblivion, and some are rediscovered only 
after an interval of from ten to thirty years. 
This wasteful interval between the report 
of a discovery made in a laboratory and the 
clinical application of the new knowledge 
would be shortened if research workers were 
more often brought before gatherings of 
clinicians. Words spoken, especially by men 
filled with a message, are more likely to 
command attention than are words spread 
on the printed page. 


* Delivered at the 32nd Annual Meeting of the American Gastro-Enterological Association, Atlantic City, May 
6-7, 1929. 
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I believe we ought also each year to 
invite to our meeting at least one skilful 
and experienced abdominal surgeon. To 
be sure, we have some such among our 
ranks but we need more. As Osler once 
pointed out, unless we keep in close 
touch with what they are doing for our 
patients and for our knowledge of disease, 
unless we see from day to day the lesions 
that they find in persons whose troubles 
were diagnosed by us as “functional” 
we will degenerate into mere dispensers 
of pills and diets. 

If it is as desirable as I believe it is to 
invite these men to teach us, then it is 
desirable that we have funds with which 
to entertain them properly and apprecia- 
tively. Many of the research workers who 
can give us the most inspiring addresses 
will always be the younger teachers 
in universities, with small salaries and 
smaller traveling allowances. It is my 
hope that in the near future our treasury 
will be in such condition that we can 
each year entertain as guests the men 
whose messages we wish most to hear. 
We can in this way not only add greatly 
to the value of our programs but sometimes 
perhaps we can help and encourage the 
speaker by showing him our interest and 
appreciation. 

There are a few other changes that I 
would like to see in our meetings. I wish 
we could have fewer papers and more 
time for fellowship and informal discussion. 
Unfortunately when the program is being 
made up so many interesting titles are 
sent in that the officers cannot tell where 
to draw the line. I wish we could do as 
was done at one delightful convention 
which I recently attended. There the 
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afternoons were left entirely free for those 
discussions in the lobby which are so 
valuable and helpful to the man who is 
striving to get at the truth. 

Some day, perhaps, the members as 
they arrive will be asked first to look over 
the abstracts printed in the program and 
then to chose by ballot the few papers 
which they particularly desire to have 
presented. Every member can then offer 
a paper, the most interesting speakers 
and the most timely subjects will be 
chosen, democracy will rule, and the 
officers of the society will be spared much 
embarrassment. Why not do a little 
research and see how the plan would work? 

I have long wished also that the younger 
members could have a better chance to 
become acquainted with the older mem- 
bers, if only by sight. Hero-worshippers 
they should be, and the greatest benefit 
they can get from attendance at our 
meetings will always come through the 
growth of friendships with the men whose 
papers and books they from time to time 
read with interest. Most of the leaders in 
gastroenterology go to the meeting each 
year, but if they happen not to read a 
paper, or if their names are not called 
when they rise during a discussion, the 
new members do not have an opportunity 
to know them. 

How nice it would be if sometimes we 
would call the roll of the older men and 
have them rise so that we can come to 
know them better, and also so that they 
may catch a glimpse of the affection that 
we feel for them. Why should we always 
hold back our words of appreciation until, 
as in the case of the five men eulogized 
today, it is too late? 


THE EXPERIMENTALLY PRODUCED PEPTIC 


ULCER" 


Y associates and I have been 
M studying the experimentally pro- 

duced peptic ulcer for several 
years. In this brief talk I wish to present 
a review of the results of several studies 
on the experimentally produced peptic 
ulcer, emphasizing particularly some of 
the factors responsible for producing the 
lesion and the process of healing of the 
ulcer. An attempt will not be made to 
compare the cause of the lesion as seen 
in man and that of the experimentally 
produced lesion. However, a comparative 
study shows that the healing processes 
in the peptic ulcer of man and the experi- 
mentally produced lesion are identical. 

Many successful methods have been 
employed in the experimental production 
of peptic ulcer. With few exceptions, the 
lesions produced have been of the acute 
type. The ulcers which we have studied 
have been produced by various operative 
procedures. 

The basis for the operative procedures 
which result in the development of chronic 
peptic ulcer is as follows: The character- 
istic lesion in man is usually on the lesser 
curvature of the stomach, in the pyloric 
mucosa or just distal to the pylorus in 
the duodenal mucosa. Thus it occurs in 
the region of the gastrointestinal tract, 
which may be exposed to an acid medium, 
and the gastric content may be impinged 
against it with considerable force during 
the process of emptying the stomach. 
Previous investigations had shown that it 
is difficult or impossible constantly to 
expose the gastric mucosa to an acid medium 
by administering acid. It was believed that 
such exposure might be brought about by 
eliminating the secretions poured into 
the duodenum beyond the pylorus and 
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which had to do with the neutralization 
of the acid not neutralized in the stomach. 

Such elimination has been brought 
about by different types of operation, as 
removal of the duodenum, transplantation 
of the common bile-duct and pancreatic 
ducts, and a combination of these two 
operations. A varying number of ulcers 
was produced in either the duodenum or 
jejunum, depending on the type of opera- 
tion, by each of these methods. Ulcer also 
will develop in many animals in which the 
common bile duct has been obstructed 
and the liver partially removed. The 
lesion also often occurs in animals with 
Eck fistula, particularly if a cereal diet 
is given. However, the most satisfactory 
method of producing a subacute or chronic 
peptic ulcer is the following: The pylorus 
is sectioned and the distal end inverted, 
the jeyjumum is transected a few centi- 
meters distal to the ligament of Treitz, and 
the distal end is anastomosed to the 
pylorus. The proximal end of the jejumum 
is anastomosed to the ileum from 30 to 
60 cm. from the termination of the latter. 
These procedures cause the gastric con- 
tents to be expelled from the stomach 
into the jejumum without becoming mixed 
with the secretions poured into the duode- 
num, the bile, the pancreatic juice, and 
the duodenal juice, which are drained into 
the ileum. The results of the experiments 
are tabulated briefly as follows: 

Peptic ulcer develops in almost every 
animal in which the foregoing operative 
procedures have been carried out. 

The time after operation in which the 
ulcer develops varies. Perforation may 
occur as early as ten day after operation, 
or ulcer may not start to develop until 
three months after operation. 


*Abstract of paper read at the 32nd Annual Meeting of the American Gastro-Enterological Association 
Atlantic City, May 6-7, 1929 
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Although the animals always lose weight, 
owing to the great derangement of the 
digestive tract resulting from these opera- 
tions, the change in the general physical 
condition does not appear to be a primary 
factor in the production of ulcer. 

Operative trauma is not a factor in the 
production of the ulcer. 

The blood supply to the part is not a 
factor in the development of the ulcer. 

The ulcer is always found at the same 
site, that is, in the intestinal mucosa just 
distal to the suture line, lateral and poste- 
rior to the central axis of the intestine. 

The ulcers are usually single, although 
sometimes two and rarely three are present. 

Grossly and microscopically the ulcer 
appears similar to the peptic ulcer of man; 
all the complications observed with such 
ulcers have been observed with the experi- 
mentally produced lesions. 

The ulcer begins at the surface of the 
mucosa. The ulcer heals readily if pro- 
tected from the gastric content. The 
healing process is characteristic. If, for 
any reason, the granular tissue in the base 
of a healing ulcer is injured, severe hemor- 
rhage may occur. 

Two factors are significant in regard to 
the process of development of the experi- 
mentally produced peptic ulcer, a chemical 
factor and a mechanical factor. The 
following observations justify this state- 
ment: The ulcer develops when the secre- 
tions poured into the duodenum are 
drained away from the site of emergence 
of the gastric content. The lesion occurs at 
a definite site, apparently in the area on 
which the gastric content impinges after 
leaving the stomach. The lesion apparently 
develops more rapidly if the opening from 
the stomach is small rather than large. 
The ulcers do not heal spontaneously, 
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although a line of incision in the wall of 
the intestine made to explore the ulcer 
heals readily. The ulcers heal with remark- 
able rapidity after being protected from 
the gastric contents by closure of the 
pylorus and the performance of gastro- 
jejunostomy. The healing processes are 
progressive and characteristic, but while 
the primary ulcer is healing rapidly, 
another ulcer develops a few centimeters 
distant in the pathway of the gastric 
content. The ulcer will heal if only gastro- 
enterostomy is performed or if the duodenal 
secretions are drained back over the ulcer, 
and yet the healing process in these two 
instances is not so regular as it is if the 
ulcer is wholly protected. 

The observations on the process of 
formation and the process of healing 
of the ulcers disclose the reason for their 
becoming chronic. For example, the cells 
formed in the process of healing are 
destroyed or swept away by the passage 
of the gastric content before they have had 
an opportunity to establish themselves 
as an integral part of the mucosa. As 
proof of this, the ulcers heal with remark- 
able rapidity after being protected from 
the gastric content, the new tissue formed 
in the healing process is easily injured 
or destroyed mechanically, as by washing 
gently with tap water, and the reparative 
processes are at all times operative in the 
ulcer; they probably begin immediately 
after the injury. The destructive process 
which produces the ulcer and the attempts 
at reparative processes go simul- 
taneously, and yet each protective covering 
formed over the base is destroyed before 
healing can take place beneath, and infec- 
tion recurs. As the delicate cells of the 
mucosa develop in the edge of the ulcer 
they are destroyed or washed away. 


A HORMONE MECHANISM FOR 


GALLBLADDER CONTRACTION & 
EVACUATION 


N a search of the literature it has been 
| found that several investigators have 

attempted to determine whether or not 
a humoral mechanism is concerned in gall- 
bladder evacuation. Boyden (1926) found 
that the transfusion of blood of fed or 
starved cats caused a partial evacuation 
of the gall bladder. He does not state that 
he tested the compatibility of the blood 
of the cats used. He interpreted the results 
of his experiments on this phase of the 
gall-bladder question as meaning that the 
gall-bladder is sensitive to bodily conditions 
which effect changes in the circulating 
blood. Whitaker (1926) injected doses of 
“secretin” prepared by the _ Bayliss- 
Starling method with negative results. 
Copher and Illingworth (1928) injected 
“secretin” with negative results; but they 
do not state the method by which the 
“secretin”? used by them was prepared. 
Brugsch and Horsters (1926) placed a con- 
dom balloon in the gall-bladder of dogs 
and found that 10 c.c. of a preparation of 
Dale and Laidlaw (1912-13) “secretin” 
caused a contraction and rhythmic changes 
of the gall bladder, and “hypophysin”’ 
relaxed it. They observed that histamine 
(10 mg.) caused the gall bladder to con- 
tract. They concluded that histamine and 
“secretin” act alike, the latter being the 
physiological agent. They did not make a 
simultaneous blood pressure tracing to rule 
out vasodilatation as a factor, and we know 
this to be a factor. 

The numerous reports in the literature 
showing the marked efficacy of fats, egg- 
yolk and meat protein in emptying the 
gall bladder convinced us that the effect of 
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“secretin”? on the evacuation and motor 
activity of the gall-bladder should be stud- 
ied, since it is well known that these sub- 
stances stimulate the pancreas, and that 
“secretin”? (very impure solutions) pro- 
motes the formation of bile. With this 
objective in mind, we have performed 
several series of experiments, the results 
of which prove, we believe, that a hormone 
mechanism is concerned in gall-bladder 
contracton and evacuation. 

For some time Ivy, Kloster and Lueth 
(1927) have been working on the purifica- 
tion of “secretin” for the purpose of per- 
fecting a pancreatic function test for man. 
In our work we have used the preparations 
prepared for us by them. The solutions 
furnished us were “highly purified,’’ were 
vaso-dilatin-free, and have had no objec- 
tive deleterious action when injected intra- 
venously in succession in anesthetized or 
unanesthetized animals. 


EXPERIMENTS 


It was found that an extract of the upper 
intestional mucosa when properly prepared 
and_ vaso-dilatin-free caused the gall- 
bladder to contract. This was found to be 
true of the gall-bladder of the cat, dog, 
guinea pig, but an attempt on the rabbit 
to provoke such a response has proved to 
be negative. 

The intra-gall-bladder pressure rises 
from 1.0 to 11.5 cm. of bile from a single 
injection, and from a series of injections 
in unanesthetized dogs we have observed a 
final pressure of 24.0 cm. of bile. 

We have shown that the rise in gall- 
bladder pressure is not due to extrinsic 


*Drs. Eric Oldberg, Harold C. Lueth and Grant Kloster collaborated with the author in this work. From 
the Department of Physiology and Pharmacology, Northwestern University Medical School. Read at the 32nd 
Annual Meeting of the American Gastro-Enterological Association, Atlantic City, May 6-7, 1929. 
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influences such as respiration, abdominal 
movements, and change in liver volume. 
The contraction of the gall-bladder is abol- 
ished by deep anesthesia and low blood 
pressure. | 

The active principle acts after atropine 
and ergotamine, which indicates that it 
probably acts on the smooth muscle di- 
rectly. We know that it is neither histamine 
nor choline and believe that it is,a poly- 
peptide. It is not related to bile or bile 
salts. We do not believe that it is identical 
to “‘secretin” but that it is closely asso- 
ciated with it. However, we are not yet 
certain of this point. We call the active 
principle “‘cholecystokinin.”’ 

We have prepared solutions that gave 
response when as little as 2.2 mg. of solid 
material were injected. However, we cannot 
uniformly repeat this procedure. We do 
have several processes which yield uniform 
results up to a certain point. The active 
principle becomes inactive on standing in 
a solution with a P,, of 4.0, but does keep 
at a P,, of 3.0. 

In the course of this work we have found 
that dilute acid (0.4 per cent HCI) 
placed in the duodenum of the dog causes 
a gall-bladder contraction, as does digested 
egg-yolk, cream and olive oil when di- 
gested. Undigested olive oil has no effect 
on the gall bladder of the anesthetized 
dog. 

In 1 dog out of a series of more than 100 
we found that three-fourths of the gall- 
bladder was free of the liver and could be 
readily seen through the abdominal incision. 
In this dog we observed that when the 
“cholecystokinin” was injected an annular 
ring of contraction about 2 cm. wide ap- 
peared in the midportion of the gall bladder 
and disappeared as the effect of the injec- 
tion noted on the kymograph tracing 
disappeared. 

We next ascertained whether the gall- 
bladder could be evacuated under the influ- 
ence of “cholecystokinin.” Under mor- 
phine-ether anesthesia and with aseptic 
technique, the gall bladder (10 dogs) was 
filled with lipiodol (iodized oil) after the 
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removal of an aliquot portion of bile (from 
15 to 20 c.c. usually). 

The dog was trained to lie quietly. From 
eighteen to twenty-four hours later, the 
animal not being fed, serial roentgeno- 
grams (from two to ten minutes apart) 
were made, one dog’s dose of the “cholecy- 
stokinin” preparation (a dose known to 
cause gall-bladder contraction) being 
injected intravenously every ten minutes 
for one hour. A study of the roentgeno- 
grams and autopsy showed that in 3 of the 
10 dogs, all but about 3 c.c. of the lipiodol 
had been evacuated; in 3, about two-thirds 
of the lipiodol had been evacuated; in 3, 
about one-half had been evacuated. In 1, 
only a small quantity was evacuated. This 
animal was given, three hours later, a 
meal of cream (200 c.c.), egg-yolks (6) and 
some milk. It was found that this meal 
caused no evacuation. The next morning a 
radiological examination and a picture 
showed a dense shadow, the lipiodol, and a 
line about 2 cm. away from the lipiodol 
shadow, which we interpreted as the gall- 
bladder wall. We believed that fresh bile 
had entered the gall-bladder during the 
night. Three injections of the “cholecy- 
stokinin”’ preparation were then given with 
the result that the outer line was caused 
to move in and make contact with the 
lipiodol shadow. We believe that this 
denoted that the fresh bile had been evacu- 
ated. Autopsy revealed that the lipiodol 
mass was almost gelatinous in consistency, 
and we believe so viscous that it could not 
be evacuated by the gall-bladder. Similar 
gall-bladder evacuation can be accom- 
plished in dogs under light barbital 
anesthesia. 

It should be pointed out that lipiodol 
is more viscous and dense than normal 
gall-bladder bile, and hence is more 
difficult to evacuate from the gall bladder. 
The same evacuation of the gall bladder 
can be observed using the Graham-Cole 
technique for visualization of the gall 
bladder. 

An occasional roentgenogram from some 
of the dogs showed that the hepatic ducts 
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were injected with lipiodol for from 0.5 to 
3 cm. This occurred more frequently in 
the case of the right hepatic duct than in 
the others. We believe that this injection 
of the hepatic ducts is most probably due 
to increased pressure on the intramural por- 
tion of the common bile duct exerted by the 
duodenum, preventing the outflow of the 
lipiodol into the duodenum. 

Proof of a Hormone (on the results of 
cross-circulation experiments). Four cross- 
circulation experiments (carotid-to-carotid) 
have been performed, 3 yielding positive 
results and 1 negative. 

Dogs of a like size were chosen whose 
bloods were shown to be compatible by 
agglutination tests. They were anesthetized 
with barbital and placed on the table side 
by side. The abdomen of each dog was 
opened, the cystic duct clamped, the gall- 
bladder and the pancreatic duct cannu- 
lated. The gall-bladder cannula was con- 
nected to a recording tambour. The lateral 
carotids were connected fora blood pressure 
tracing, and the two medial carotids were 
connected by cannulas for a cross-circula- 
tion. (See article by Ivy, Lim and Mc- 
Carthy, 1925.) Simultaneous records of the 
blood pressure, intra-gall-bladder pressure, 
and pancreatic flow of both dogs were 
made. 

In 3 out of 4 experiments the introduc- 
tion of 40 c.c. of N/10 HCL into the 
duodenum of the “first” dog caused the gall- 
bladder of the “‘second” dog to contract. 
The gall bladder of the “‘second” dog, or 
the one that did not receive acid in the 
duodenum, contracted after a period of 
eight minutes in one animal, ten minutes 
in a second animal, and twelve minutes in 
the third animal. 

These experiments demonstrate that the 
introduction of the acid into the duodenum 
of the “first” animal caused something to 
to enter the blood, which passed via the 
cross-circulation cannula to the “second” 
animal, causing the gall bladder of the 
“second” animal to contract. 

The pancreas of the “second” animal was 
stimulated in only 1 of the 4 experiments. 
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SUMMARY. AND CONCLUSIONS 


. An extract of the upper intestinal 
mucosa has been shown on intravenous 
injection to cause contraction and evacua- 
tion of the gall bladder. The extract (pre- 
pared by Ivy, Kloster and Lueth) is free of 
vaso-dilatin and has no objective toxic 
effect on unanesthetized dogs. 

2. Cross-circulation experiments show 
that when acid is injected into the due- 
denum, something gets into the blood 
which causes the gall-bladder to contract. 
We believe this observation proves a hor- 
mone mechanism for gall-bladder con- 
traction and evacuation. It is pointed out 
that other mechanisms may be concerned 
in gall-bladder evacuation. 

3. We propose the term “‘cholecysto- 
kinin’’ as a name for the hormone and 
the active substance in intestinal extracts, 
which causes the gall-bladder to contract 
and evacuate. 

4. The amount of pressure that results 
from the contraction of the gall bladder 
under the influence of “cholecystokinin” is 
for one injection a maximum of 11 5 cm. 
of bile pressure and a minimum of 1.0 cm., 
and for a series of injections an average of 
10.0 cm. and a maximum of 22.5 cm. in 
anesthetized dogs; and in unanesthetized 
dogs for a series of injections it is an 
average of 20.0 cm. of bile and a maximum 
of 24.0 cm. of bile. The average duration 
of the contraction for a single dose is 
fifteen minutes.Following a serie of doses 
the gall-bladder relaxes in from thirty to 
sixty minutes. 

5. The injection of the following sub- 
stances into the duodenum of th dog 
caused the gall- ladder to contract with the 
animal under light barbital-ether anes- 
thesia: 15 to 40 c.c. of N/10 HCL, 30 c.c. 
of butter, digested egg-yolk, cream and 
olive oil, 0.5 per cent butyric acid, and 5 per 
cent soap solution. Undigested olive oil, 
egg-yolk and cream were ineffectual. 

6. Spontaneous rhythmic contractions of 
the gall-bladder were observed to occur 
from 2 to 4 times a minute. A small dose of 
“cholecystokinin” would usually increase 
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their amplitude to as much as 3 cm. of 
bile pressure; a large dose would usually 
cause them to disappear at the height 
of the contraction, but they would reap- 
pear some time during the period of 
relaxation. If they were not present prior 
to the injection, they would frequently 
appear during the latter part of the 
period of relaxation. 

7. We have observed the hepatic ducts 
to be injected with lipiodol during the 
contraction of the gall bladder. 

We have interpreted the injection of, or 
the backing up of, the lipiodol into the 
hepatic ducts as being due to the pressure 
of the duodenum on the intramural portion 
of the common bile duct, or to a hypertonic 
sphincter of Oddi. The literature (Mann, 
1924) shows that minimum pressure of 
5.0 cm. and a maximum of 67.5 cm. of 
water is necessary to overcome the resist- 
ance of the sphincter of Oddi, or the intra- 
mural portion of the common bile duct. 
It is obvious, then, whether or not the 
gall-bladder contraction leads to evacuation 
of the gall-bladder depends on the amount 
of resistance of the sphincter or intramural 
portion of the common duct. If the duo- 
denum were spastic, it is quite likely that 
the gall-bladder would not evacuate even 
though caused to contract by “cholecysto- 
kinin.”’ 

DISCUSSION 


Dr. ALVAREZ: Do you think that at the same 
time there is some relaxation of the sphincter? 

Dr. Ivy: That may be so. It is also possible 
that we have some material in the extract 
which we inject, that may cause a spasm of 
the sphincter. This we have not yet determined. 
As long as we do not have “cholecystokinin” 
in a pure state, it is quite possible that we have 
such a substance without knowing of it. 
But we can say that we have something that 
raises the gall-bladder pressure, and no other 
explanation for the reaction than the one 
mentioned can be advanced. It seems to me 
that the theory of the hormone is the best 
way to explain the reaction of evacuation on 
the basis of the evidence at hand. I have not 
yet heard of a better way to explain it. When 
the resistance of the sphincter of Oddi is 


Ivy—Hormone Mechanism 


OcToBER, 1929 


sufficiently low, and the pressure in the gall- 
bladder is sufficiently high, there is an evacua- 
tion; when the resistance of the sphincter of 
Oddi is sufficiently high, and the pressure in 
the gall-bladder is low, there is no evacuation. 
That is obvious of course. No one will deny 
that the colon contracts and evacuates; we 
all agree on that. But I am equally sure that 
no one will state that the colon evacuates 
completely every time it contracts and that it 
evacuates every time we eat. 

Dr. Garsat: Last year, in conjunction with 
Dr. Harry G. Jacobi, at the Lenox Hill Hospital, 
some experiments were carried out which seem 
to fall in line with Doctor Ivy’s work. 

A series of patients were given high rectal 
instillations of various types of fluids: Physio- 
logical saline solution, indigo-carmine solution, 
peptonized milk, methylene blue solution, 
glucose solution and phenolphthalein solution. 
Within a period varying from three to twelve 
minutes after the instillation of any of the 
above fluids, a flow of bile was started through a 
duodenal tube which had been passed into the 
duodenum the night before. 

All these’ experiments were done the first 
thing in the morning with the patient on an 
empty stomach, so that the question of bile 
stimulation by food in the stomach could be 
excluded. In one instance the lower bowel was 
inflated by air instead of by instillation of 
any fluid but no bile flow was obtained through 
simple distention. 

Another group of cases was then studied for 
the purpose of determining whether this bile 
flow came directly from the liver or was 
associated with a contraction of the gall-bladder. 
After visualization of the gall-bladder by 
means of the tetraiodophenolphthalein we 
found that the gall-bladder shadow did not 
contract during the stimulation of the bile 
flow incited by the rectal instillation, but that 
it afterwards did disappear when the patients 
were given a fatty meal by mouth. 

From Doctor Ivy’s viewpoint, these experi- 
ments show that a gall-bladder-contracting 
hormone was not liberated because there was 
no digestive phase going on in the stomach 
and duodenum; a profuse bile flow from the 
liver did, however, take place just the same. 

Dr. Ernuorn: I would like to say that | 
have made similar experiments with magne- 
sium sulphate and other substances on patients, 
and tried injecting fluids into the rectum and 
then testing the duodenal fluid obtained 


New Series Vor. VII, No. 4 Ivy 
through the tube. We almost always find 
after a while a response to this irritant 
by the liver producing a darker bile, which 
Dr. Garbat did not mention. I would also like 
to mention a point in connection with what 
Dr. Ivy has mentioned, namely that the dark 
bile would be due to this hormone: I have 
made several experiments along that line, 
too, and I can demonstrate that the dark 
bile appearing after injection of peptone 
solution is entirely different from the one 
obtained after magnesium sulphate, the former 
usually showing a light specific gravity, while 
the latter furnishes a higher specific gravity. 
The strength of this color reaction, likewise, 
is dependent on the strength of concentration 
of the salt solution injected, showing that 
there is a difference in the solutions, as to the 
reaction which they will produce. This shows 
that the reaction is due to the activity of the 
liver and not merely to an emptying of the 
gall bladder. Nobody doubts that the gall 
bladder contains dark bile; that has been 
demonstrated clearly. But to reverse this and 
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say that if one has dark bile it comes from the 
gall bladder, and must come from it alone, 
I think is a different proposition. 

Dr. JAcoB KAUFMANN: I would like to ask 
Dr. Ivy whether any attention has been paid 
to the relation of the fat-splitting ferment 
found in gastric contents and the flow of bile. 
Clinically I have noted that people who are 
subject to bilious attacks tolerate fats, espe- 
cially animal fats, very poorly. When they take 
fats or fatty foods, they usually get upset 
immediately after the intake, complaining 
about bloatedness and pressure in the epigas- 
trium, eructations with fatty taste, headache, 
etc. 

Dr. Ivy: In such a case we would probably 
find a disturbance of the gastric secretion. 
I do not believe the condition referred to 
has any relation to gastric lipase, however. 
In reference to the dark bile, I would call 
attention to the fact that the most impor- 
tant differential characteristic between hepatic 
bile and gall-bladder bile lies in the specific 
gravity. 
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THE SURGICAL ASPECTS OF 
GASTROENTEROLOGY* 


Donatp C. BALFouR, M.D., F.A.C.S. 


ROCHESTER, MINN. 


ESIONS of the stomach and duode- 
* num present many unsettled prob- 
lems. There is relatively little known 
as to the causes of benign lesions of the 
stomach and duodenum, and although 
there are certain factors which must 
be considered significant, such as foci 
of infection, prolonged indiscretion in 
taking food, and chronically disturbed 
function, in the individual case it is 
difficult to establish any specific cause or 
causes. The gross pathology of lesions of 
the stomach and duodenum is well clas- 
sified, except for benign lesions, and the 
microscopic pathologic changes are clear 
except in certain lesions which are still 
the subject of considerable debate. 

Symptoms vary greatly in diseases of 
the stomach and duodenum, but diagnosis 
is the least difficult of the problems 
because of the better understanding of 
the variability of symptoms and because 
of the understanding of roentgenologic 
data. 

The indications for treatment are usually 
clear but not infrequently there may be 
an honest difference of opinion as to the 
best treatment. Methods of medical treat- 
ment vary greatly, just as there are several 
possible methods of surgical treatment, 
but they all have as their purpose the 
lessening of gastric activity: motor, sen- 
sory, and secretory functions. 

In order to consider the management of 
duodenal ulcer it is necessary to divide 
the cases into two groups: uncomplicated 
ulcers and complicated ulcers. In a case of 
uncomplicated ulcer it is most important 
that surgical measures shall not be under- 
taken until adequate medical treatment 
has been tried and has failed. It is, I 
believe, for the American Gastro-Entero- 
logical Association to establish the basis 


for adequate medical treatment and to 
determine the variations in regimen for 
patients in various walks of life. There 
are some who are temperamentally unfit 
to carry out the usual medical regimen 
and for those who are unable because of 
this, or because of financial reasons, 
operation is desirable. On the other hand, 
for those who find it possible to keep 
the symptoms of duodenal ulcer under 
control and who are willing and financially 
able to do so, surgical procedures are 
probably unnecessary. 

If, on the other hand, the disability 
has been long continued and the symptoms 
are of increasing severity, if the attacks 
are of longer duration, if those measures 
which previously controlled the attacks 
are only fairly satisfactory, and if there 
is night pain, the patient is entitled to 
the relief which should come from opera- 
tion. In some cases, although the symptoms 
have not been severe, there appears to be a 
limit to the willingness of the patient to 
put up with the inconvenience and dis- 
comfort of the disease, and in such 
instances operation is indicated. 

It is interesting to speculate as to what 
is going on in the lesion during a remission, 
and of the changes of complications 
developing in patients with uncomplicated 
ulcer. This is important because such 
liability is sometimes used as an argument 
for operation. In many instances, however, 
the probability of the development of 
such complications is not great enough 
to justify the surgeon in urging operation, 
particularly if it has been shown that the 
attacks can be controlled by intelligent 
treatment and the cooperation of the 
patient. 

If ulcers are complicated by chronic 
or subacute perforation, I believe opera- 
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tion is clearly indicated unless there is 
some adequate reason for not performing 
it. The treatment of hemorrhagic duodenal 
ulcer is usually surgical unless there 
has been only one hemorrhage or unless 
the patient has no other symptoms of 
ulcer. If, however, there is a_ typical 
history of ulcer and if there have been 
one or more gross hemorrhages, operation 
offers the best prospect for relieving the 
patient of symptoms and for protection 
against further hemorrhage. Surgical pro- 
cedures are definitely contraindicated 
during the time of bleeding. 

The presence of pyloric obstruction 
is a definite indication for operation 
even though the stasis can apparently 
be relieved by medical treatment. It is to 
be expected that the patient who has 
been through an attack of obstruction, 
the result of edema of the tissues, will 
have a recurrence of the blockage when he 
attempts to return to normal habits 
of living. Usually such obstructions 


are permanent and due to scarring and 


narrowing of the pyloric ring. 

The methods of operation most com- 
monly used for duodenal ulcer which | 
wish to consider are: 

1. Gastroenterostomy, either posterior 
or anterior. The chief advantages of this 
method are the low operative risk (1 per 
cent or less), the probability that in 
properly selected cases it will bring about 
complete relief of symptoms, both imme- 
diate and remote, and the fact that it 
does not raise any barrier to whatever 
subsequent surgical procedures may prove 
to be necessary, remote though such 
possibility may be. 

2. Excision, followed by a plastic opera- 
tion. This operation is particularly useful 
in the hemorrhagic type of ulcer and it 
has as advantages the fact that it can 
be done with little risk to life, that it gives 
good results in selected cases, and that it 
does not markedly change the functions 
of the pyloric region of the stomach. 

3. Partial duodenectomy is occasionally 
indicated in the case of large ulcers of 
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the bleeding type, and continuity is 
restored by a Billroth 1 type of operation. 

4. Partial gastrectomy, I believe, is only 
rarely indicated in the treatment of 
duodenal ulcer. When it is carried out 
in early cases of ulcer there is a possibility 
of recurrence of symptoms and any further 
surgical procedure can be done only with 
the greatest difficulty. 

The chief objection now being raised 
to what has long been the basis of the 
surgical treatment of peptic ulcer, namely 
gastroenterostomy, is that it sometimes 
leads to the formation of gastrojejunal 
ulcer. Jejunal ulcer develops in only 
about 2 per cent of those cases in which 
the indications for gastroenterostomy are 
adequate and in which the operation is 
properly done according to the principles 
which have been evolved. When such 
ulcers develop, secondary operation is 
indicated and it should be carried out 
without much delay. 

The treatment of gastric ulcer is on 
quite a different basis from that of duo- 
denal ulcer, although again the small free 
gastric ulcer can unquestionably often 
be cured by medical means. It is unwise, 
however, to assume that any lesion in the 
stomach is benign. The usual treatment, 
therefore, should be the removal of the 
lesion, combined with some method of 
adequately draining the stomach, either 
by gastroenterostomy, pyloroplasty or 
partial gastrectomy. 

It is always important to recognize 
the fact that a gastric ulcer may serve as 
the point of origin of a carcinoma and to 
realize that there is no way of picking 
out the patients in whom this malignant 
change is going to take place. 

In the treatment of malignant disease 
of the stomach there are two important 
facts to be kept in mind: that surgery 
offers the only possible cure, and that if 
the disease is too far advanced for cure, 
real palliation of symptoms can often be 
secured by removal of the growth. Such 
an operation not only protects the patient 
against the development of many dis- 
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agreeable symptoms but it serves to 
prolong life and, in some cases which 
appear to be hopeless, permanent cure 
will take place. The obtaining of relief, 
therefore, in cases of gastric carcinoma 
depends first on the early diagnosis of the 
lesion, followed by immediate exploration 
unless incurability can be proved. Fifty 
per cent of cases in which there is no 
involvement of the lymph nodes do not 
show recurrence after three years. Re- 
section of the stomach for carcinoma 
can be accomplished with a mortality 
of less than 10 per cent and under the 
circumstances the patient is entitled to 
operation as his only chance of cure or 
relief of symptoms. 


DISCUSSION 
Dr. Soper: I would like to ask Dr. Balfour 


just how he performs a jejunostomy. We have 
experienced great difficulty in feeding some of 
these patients. The food appears to have a 
strong tendency to regurgitate into the stomach. 

Dr. Batrour: The tube is introduced into 
the jejunum for a distance of about 10 inches 
down from the duodenojejunal angle. I have 
never seen any permanent irritation resulting 
from it. 

Dr. EusteRMAN: In the light of our ex- 
perience I cannot help but agree with nearly 
everything that Doctor Balfour has said with 
respect to patients with ulcers that tend to 
bleed, and with regard to the indications for 
operation. Wherever possible, complete exci- 
sion of such bleeding ulcers or resection prom- 
ises the most as regards the avoidance of 
future hemorrhages. The coincidence of acute, 
and especially radiating, pain and hemorrhage, 
is practically pathognomonic of a penetrating 
or perforating type of ulcer. Our observations 
have also taught us that unusual physical 
exertion, protracted mental strain or alcoholic 
debauch tend to provoke hemorrhage in pa- 
tients with hemorrhagic types of ulcers, or in 
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any other intra-abdominal condition in which 
hemorrhage is a part of the symptom complex. 
Dr. Smituies: I think that we have all been 
taught, for a long time, that ulcer is a self- 
limited disease, and that such medical and 
surgical treatment as is administered after 
an attack is simply by way of anticipating 
that next attack, whenever it may occur. 
I have to disagree on one matter in particular 
and that is the subject of hemorrhage. It 
does not matter a great deal whether a man 
bleeds a great deal or whether it is his first 
hemorrhage. It is a question of the pathological 
significance of hemorrhage. When a man 
has a hemorrhage, he is potentially a surgical 
case. Nobody can tell when he will have a 
fatal hemorrhage and perforation of his ulcer. 
I want to disagree with Dr. Balfour’s state- 
ment that we should not warn the patient. 
We should let him know that an apoplexy 
with fatal results may occur at any time, 
and tell him that he should get himself pre- 
pared for operation. If he disregards that 
advice the doctor’s responsibility ends. 
With reference to gastroenterostomy, | 
reported several hundred cases of this and 
what happened afterward. In the gastroenter- 
ostomy cases after one year there is no further 
increase in the emptying time. Furthermore, 
in about three or four years after the operation, 
the acidity is about the same as it was before 
operation. It is evident, therefore, that the 
factors of increased “‘drainage” and reduction 
of acidity have little to do with the relief 
obtained; it is clear that the effect of gastro- 
jejunostomy is to paralyze the muscular 
activity of the ulcer-bearing area partially, 
sometimes totally; with reduced muscular 
activity comes lessened gastric secretion. 
Dr. BALFour (Closing): I just want to say 
a word to clarify my position on this question 
of hemorrhage. I said that operation was not 
always indicated, but in doing so I referred 
only to one type of bleeding ulcer. That is, 
when it has been associated with no other 
symptoms, and there has been only one 
hemorrhage. 


ROLE OF THE LIVER AND GALL BLADDER 
IN THE MORTALITY AND MORBIDITY 
OF GALLBLADDER DISEASE” 


Joun B. Deaver, M.D., 


F.A.C.S. 


PHILADELPHIA 


HE liver, as is well known, is very 
sensitive to infection and is apt to 
harbor latent disease which may com- 
plicate the results of a surgical procedure. 
It is for this reason that we are all eagerly 
awaiting a standardized liver functional test 
such as we have for the kidneys. It is only 
natural, in view of the intimate anatomic 
relations of the liver and the gall bladder, 
that disease of one of these organs should 
react on the other. This has been demon- 
strated for some time past. As early as 1917 
Dr. Reimann, director and pathologist of 
the Lankenau Hospital Research Institute, 
called my attention to the almost constant 
occurrence of a certain degree of hepatitis 
in the specimens of liver that adhered to 
gall bladders removed at operation. This 
fact has been generally accepted since 1918 
when Evarts Graham reported his valuable 
experimental studies on this subject. 
These studies indicate that gall-bladder 
infection may be carried from and to the 
liver through the portal or the lymphatic 
circulation. In fact, by the afferent route 
the liver may become involved from 
any abdominal focus, such as the appendix, 
from peptic ulcer, etc. The reverse route 
of infection from the gall bladder to the 
liver is usually through the lymphatics. The 
changes in the liver as seen in specimens 
removed with the gall bladder at operation 
are various. They may consist of a more or 
less marked inflammation localized in the 
peripheral spaces around the bile passages 
and the vessels. In other words, there is 
merely an increase of fibrous tissue, the 
residue of a previous inflammation; or exac- 
erbation of the inflammatory process may 
also sometimes be noted. Both processes, 


remission and exacerbation, no doubt bear 
some relation to the degree and the duration 
of the gall-bladder inflammation. I repeat, 
the relationship of hepatic and cholecystic 
disease is indisputable. In estimating the 
bearing of this fact on the subject under 
discussion it must be remembered that in 
some instances the gall-bladder disease may 
be quite marked with only a moderate hep- 
atitis, and vice versa, a mild cholecystitis 
may be associated with marked hepatitis. 
Cholecystitis, however, must be regard- 
ed as part of a generalized chronic infec- 
tion in which the biliary tract may also 
become involved as the result of dilatation 
of the larger extrahepatic bile ducts, so 
that persistence of biliary-tract symptoms 
after cholecystectomy, at least in a certain 
percentage of cases, is due to a residual 
cholangitis or hepatitis, either of which 
is stubborn and may be unyielding to treat- 
ment. If this is so, does surgical or medical 
treatment of the original condition offer 
more advantages? 

Some of the difficulties pertaining to 
biliary-tract disease might be removed if 
we were able to recognize both primary 
and residual hepatitis clinically, that is to 
say, if we had a standardized simple test for 
liver function. Although the large amount 
of research on this subject is encouraging, 
the multiple functions of the liver make it 
doubtful whether the end in view will 
ever be satisfactorily reached. It is true 
we have the Van den Bergh test for latent 
jaundice, the dye-retention test for hepatic 
disease, duodenal-biliary drainage for chol- 
angitis, and cholecystography for gall- 
bladder disease. Of these, the Van den 
Bergh test has found an established place 
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in the diagnostic clinic. The dye-retention 
test is not as yet generally accepted as safe 
and simple, while duodenal drainage still 
has its doubting Thomases, and even 
cholecystography, with all its advantages, 
does not always clear up doubtful cases 
of gall-bladder disease. I mention their 
shortcomings not with any intention of 
underestimating the value of these several 
diagnostic adjuncts, but merely to indicate 
that in the matter of diagnosis we still have 
our problems and cannot sit back and let 
someone else, as represented by these tests, 
do the work. We have still to correlate the 
history, clinical manifestations, and oper- 
ative and pathologic findings with our own 
personal experiences. As I have repeat- 
edly said, the mind of the experienced 
practitioner, whatever his special work, 
should represent a _ veritable museum 


of pathologic specimens with which he 
can evaluate and compare each new spe- 
cimen and eventually, perhaps, label it. 
The question of proper labels, however, 
oftentimes presents great difficulties which 


in biliary-tract disease, as in nearly all 
diseases, are due to complicating pathology; 
in turn they play a roéle in operative 
Mortality and Postoperative Morbidity. 

One of the effects of disease of the 
biliary system is dilatation of the right 
heart and myocardial weakness, directly 
traceable to damage to the liver cells. This 
is evidenced clinically by signs of portal 
engorgement followed by interference with 
the general circulation and finally dilata- 
tion of the right heart. When this occurs, 
especially in the obese patient, it adds 
greatly to the surgical risk and to the 
mortality figures. The original focus of 
infection in most of these cases may have 
resided in the appendix or in the gall 
bladder, or in any part of the alimentary 
canal. 

Some factors in operative morality in 
which the liver plays a réle are so-called 
liver shock and hemorrhage, but with the 
proper technique, preoperative, operative, 
and postoperative, both these factors, espe- 
cially the former, can to a large extent be 
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avoided. The preoperative care should be 
directed to stimulating impaired liver 
function; proper operative technique means 
intraspinal anesthesia, avoiding trauma as 
much as possible, and maintaining the tem- 
perature of the liver as well as the rest of 
the body by use of hot gauze pads within 
the abdomen and diathermy, externally, 
the latter to be continued after operation 
when indicated. 

It is a well-known fact that depressed 
liver function means general bodily and 
mental depression. The systemic effects 
of a poorly functioning liver are easily 
explained by the nerve supply of that 
organ. Lying, as it does, within the center 
of the sympathetic nervous system close 
to the celiac plexus, with its intricate 
network of nerves and ganglia, this plexus 
is necessarily affected by anything that 
affects that intra-abdominal area whether 
it be a disease process, operative trauma, 
or postoperative contact with adhesions. 

Nowadays, hemorrhage associated with 
gall-bladder surgery, except in severely 
infected cases, should be rare. If it does 
take place the blame lies near. It can be 
avoided by administering calcium chloride 
and by blood transfusion before and after 
operation, and by careful operative tech- 
nique. The latter requires a clear operative 
field, care in exposing and tying the cystic 
artery or its branches, and complete closure 
of the gall-bladder bed, where it has not 
been possible to do a subserous cholecystec- 
tomy. In closing the gall-bladder bed 
all small bleeding vessels should be ligated 
before introducing the bed suture. 

Finally, general hepatic insufficiency 1s 
a frequent cause of operative mortality. To 
dwell on this subject would be only to 
repeat what I have already said with regard 
to liver functional tests. Deaths from this 
cause will not be reduced until we have a 
safe, simple, standardized liver functional 
test at our disposal such as we have for 
renal insufficiency, of whose efficacy there 
is no better example than the present low 
mortality following the removal of the 
enlarged prostate. 
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The réle of the liver in causing morbidity 
after surgery of the gall bladder has already 
been referred to. Except for the effects of 
prolonged disease, the gall bladder itself 
plays a very small part, inasmuch as in 
the majority of cases it is removed at 
operation. However, cholecystectomy may 
cause interference with the sphincter of 
Oddi, allowing reflux of bile into the 
pancreatic ducts and the pancreas, leading 
to a chronic pancreatitis. But more often, 
prolonged gallstone disease has already 
produced exactly this effect before oper- 
ation, so that it is not cholecystectomy 
but delayed operation that makes chronic 
pancreatitis an important postoperative 
entity. This is unfortunate in that the 
condition is stubborn and difficult to treat. 
Neglected gallstone disease, likewise, is 
responsible for common-duct involvement 
with its deplorable effects that make for 
difficult and oftentimes disastrous surgery. 
Who is responsible? Not the surgeon, to 
whom the early cases do not often come. 

Ordinarily gall-bladder surgery, at least 
to the experienced surgeon, presents no 
great difficulties, but he is often appalled 
as the effects of a prolonged pathologic 
process present themselves for correction. 
During the continued disturbed function 
of the gall bladder, stone or stones may at 
first be floated out with the bile, but later 
on, as the gall bladder contracts, they may 
lodge in the bile ducts, most often in the 
common duct; furthermore, the gall bladder 
in demanding an outlet may force an open- 
ing into the duodenum. In the end the 
entire cholecystic area becomes so masked 
by adhesions as to obscure the anatomic 
landmarks and any abnormalities that may 
be present. Common-duct surgery Is of it- 
self delicate, but its dfliculties are increased 
by such complications as I have vaguely 
hinted at, which with the surgical risk of 
jaundiced patients adds to the seriousness 
and the menace. The effects of common- 
duct involvement are not only local but 
general, due to its direct influence on the 
activity of the hepatic ducts and their 
radicles, through absorption by the lym- 
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phatics along the duct, and its effects on the 
gastrointestional tract by functional 
derangement of the pancreas and the 
intestines. 

A serious effect of stone in the common 
duct is involvement of the hepatic duct, 
resulting in a calculous cholangitis with 
miliary hepatic abscess as a_ possibility. 
Operation in such instances, being a last 
resort measure, usually ends fatally. The 
pathology may consist of impactions of 
minute stones in the common and the 
hepatic ducts as well as in the small ducts 
of the liver and an enlarged liver. While 
this may be an extrenme example of neg- 
lected gallstone disease, there is no gain- 
saying the fact that cholangitis, even in a 
milder form, is a menace. But it is not the 
only menace of prolonged cholecystic dis- 
ease. The exudates of repeated perichole- 
cystic inflammation, if allowed to progress 
to organization, may interfere with gastric 
and duodenal motility. These cases are 
difficult to treat because in most instances 
they are difficult to diagnose. The history 
usually comprises five to ten years of 
attacks of indigestion, consisting of epi- 
gastric fullness, a burning sensation in 
the epigastrium, and eructations coming 
on within an hour or so after meals. 
Attacks of severe pain in the right upper 
abdomen occur at more or less wide inter- 
vals, becoming more frequent and more 
severe, and in the late stage becoming as- 
sociated with attacks of vomiting. The 
patient may at times show a slight icteric 
tinge but no frank jaundice, and there may 
be some tenderness over the region of the 
gall bladder. Here, again, prolonged pathol- 
ogy adds to the seriousness of the opera- 
tion, for it is not surprising in such in- 
stances to find the gall bladder surrounded 
by a mass of adhesions, the fundus of 
the organ fused into a hard mass to which 
the tip of a high-lying appendix may be 
adherent. Stones will be found in the gall 
bladder, probably pus in the tip of the 
appendix, and a pressure ulcer in the duo- 
denum. Such pathology is not a figment of 
the imagination, but is only one of several 


l- 
n 
n 
d 
d 
t 
t 
r 
S 


466 American Journal of Surgery 
instances I have actually met. May I not 
ask, why this advanced pathology? The 
answer must be that these patients have 
been in the hands of those who are not 
familiar with the pathology of the living 
and its disastrous consequences if not cor- 
rected in its incipiency. As the everlast- 
ing drop will wear away the rock, so 
will a pathologic condition in time destroy 
the physiologic actions of the tissues 
and organs affected. Only familiarity with 
pathology of the living will lead to the solu- 
tion of the diagnostic riddle, and this may 
be accomplished only by making daily 
autopsies in vivo, where mysteries and hid- 
den secrets are laid bare and doubt is dis- 
pelled. Stomach analyses, duodenal 
washings, roentgénoscopic and fluoroscopic 
examinations and study of the blood chem- 
istry have not the same power as sight and 
touch. The former may be more acceptable 
to the patient who knows no better, but 
to him the truth has not been revealed. 
Serious but fortunately less disastrous, 


as a rule, is stone in the cystic duct which, 
however, is a potent cause of postoperative 
morbidity. We all have met with the well- 
to-do ‘patient who suffers from gallstone 
attacks during the winter, goes to Carlsbad 
or some other spa during the summer and 
comes home supposedly cured, until a 


renewed attack dispels the illusion. 
Finally, the condition becomes unbearable 
and the surgeon is asked to show what he 
can do. I have in mind such an instance in 
which operation revealed a stone impacted 
in the cystic duct that had formed a union 
with the pylorus and had ulcerated down 
to the mucosa. Operation consisted of 
cholecystectomy, removing the stone from 
the cystic duct and closing the perforation 
in the pylorus. Although the patient recov- 
ered from the operation she continued to 
suffer from indigestion, mainly gastric 
retention, relieving herself by use of a 
stomach tube twice a day. This went on 
for two or three years. Finally examination 
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demonstrated pyloric obstruction, when a 
posterior gastroenterostomy was performed 
and a diseased appendix removed. The 
patient has remained well for ten years 
since then. 

In conclusion, the question I wish par- 
ticularly to raise is: what is the rationale of 
expectant treatment of gall-bladder disease, 
since in the majority of cases the disease is 
interstitial? I would like to ask my gastro- 
enterologist friends how they expect to 
arrest or to reach this pathology which, as 
proved by study, resides within the gall- 
bladder wall, the liver, the cystic nodes and 
the nodes in relation to the common duct. 
In the research laboratory of the Lankenau 
Clinic this has been studied in 120 recent 
cases. Wilkie, working in the laboratory 
of Edinburgh University, found organisms 
in 86 per cent of cases and Moynihan in 
85 per cent. 


DISCUSSION 


Dr. Smiruies: In speaking about these 
liver cases, I want to state that too often we 
are solely concerned about the excretory 
function of the liver, and with tests which show 
what the liver is doing in that respect, rather 
than what happens to the storage function 
and its “block” significance. I disagree with 
Dr. Deaver’s criticism of the internists’ 
carrying these patients along. Too often we 
have referred these patients to the surgeon 
for his attention and had him find a gall 
bladder which to him looked all right on the 
outside and emptied when squeezed, so that 
he left it, closed the wound and considered 
that the internist had made a mistake. Very 
rarely indeed do I see a surgeon open up a 
gall bladder, look for pathology of the mucosa 
or put in a needle and take out some of the 
bile for laboratory examination. He will operate 
on large scarred gall bladders and remove them. 
These are the least harmful of all gall bladders. 
The dangerous deceptive ones (actually inflamed 
ones), he is liable to let alone, say a mistake 
has been made by the internist, and send the 
patient back to the internist again for further 
treatment which does not prove effectual 
because the trouble is still present. 


THE EFFECT OF HEAT AND COLD UPON 
SPLANCHNIC ORGANS’ 
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between skin and internal organs we 

have recently completed a series of 
observations and experiments. We feel that 
sufficient material is at hand to draw 
certain conclusions on which we wish to 
present a short report. 

Our work covers clinical and experi- 
mental studies carried out with the coopera- 
tion of our associates Drs. Fuller, Hartung 
and Twiss, and concerns the question: what 
effect has heat and cold, when applied to 
the body surface upon inner organs, espe- 
cially upon liver and stomach? Our work 
proceeded in the following manner: 

From previous investigations we know 
that significant relations exist between the 
skin and splanchnic organs. For instance if 
there is more blood in the periphery there is 
less in the splanchnic organs and vice versa. 
If there is an increase of leucocytes in the 
splanchnic system, e.g. during digestion of 
a meal, there is a decrease of leucocytes 
in the periphery. On the other hand if we 
inject foreign protein intradermally or 
hvpodermically the resulting leucopenia in 
the periphery is accompanied by increase 
of leucocytes in the splanchnic vessels; when 
later the leucocytes go to the periphery 
they diminish in the splanchnic area. If an 
overdose of insulin is injected the func- 
tions of the skin are much increased, the 
skin becomes hyperemic, warm and per- 
spires, the leucocytes in the periphery may 
go up to 20,000 to 30,000 while at the same 
time the leucocytes in the liver and stom- 
ach diminish markedly. 

In a general way previous experiments 
had shown that an increased function of the 
skin is accompanied by a decreased function 
of the splanchnic system and vice versa. 
We intended to find out if external heat 
and cold elicit the same mutual relationship 
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between periphery and splanchnic systems. 
We tested first a number of normal human 
beings, then verified our findings in experi- 
ments on animals and finally tested a 
number of patients some of whom suffered 
digestive disturbances, but we excluded all 
cases in whom there was any indication of 
mechanical interference with gastric or 
liver function. 

We found heat and cold, applied to the 
body surface, influences the stomach and 
liver in a manner which conforms to the law 
of splanchnoperipheral balance. In other 
words heat which increases skin function 
decreases gastric and liver function and 
cold which decreases skin function in- 
creases splanchnic function. It does not 
matter where heat or cold is applied on the 
body surface so long as it is applied for suf- 
ficient length of time or to a degree of 
change which will alter skin function. 

The change of skin function was ascer- 
tained in a simple clinical way: if enough 
heat is applied, the skin all over the body 
shows increasing hyperemia, higher tem- 
perature, imcreased electric conductivity, 
greater permeability of blood vessels and 
finally perspiration. In our experiments we 
applied heat until perspiration was ap- 
parent. If enough cold is applied the skin 
all over the body shows decreasing cir- 
culation of blood, reduced electric conduc- 
tivity, it gets dryer and finally shows a 
condition called “‘goose flesh.”” We applied 
cold until gooseflesh was apparent. In order 
to ascertain gastric and liver function we 
introduced one duodenal tube with the 
tip in the duodenum, and another tube 
with the tip placed in the stomach. The 
patients were resting comfortably and 
gastric and liver secretions were obtainable 
we collected each separately every five or 
ten minutes for one-half hour or so as 
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control and then applied either heat or cold 
or one after the other. Heat was applied 
by an electric baker and cold was applied 
by partial cold packs or ice packs or by 
applying a large piece of ice directly to 
the skin. By using perspiration and 
“rooseflesh” as measurements of skin 
function we are aware that we are not 
dealing with methods of exactness nor with 
a full determination of skin function, just 
as we realize that bile secretion or gastric 
secretion cannot be taken as a full measure 
of liver or stomach function. But for our 
purposes we can use them as indicators; 
they are simple enough to experiment with 
and significant enough to interpret our 
findings. We do not know yet whether 
motility of the stomach and bile ducts 
parallel with their secretion. In this series 
of experiments we were more concerned 
with their secretion. 

We varied our experiments; in some 
cases we examined patients on fasting 
stomach, in others we examined them after 
digestive function was started by meat- 
broth. We took into consideration that 
many factors are involved in our observa- 
tions, e.g. psychic stimuli or mhibitions, 
individual differences to temperature, 
normal cycles of increased and decreased 
digestive secretions, etc. But we feel certain 
that our observations reveal a heretofore 
unknown relationship between external 
change of temperature and the functions 
of stomach and liver. 

That certain reciprocal relationships 
exist between inner organs and their corre- 
sponding spinal segments is_ sufficiently 
known from the work on head zones of 
hyperesthesia of the skin in such conditions 
as angina pectoris, kidney colic, duodenal 
ulcers or appendicitis. In practice this 
relationship has been known ever since 
the ancient form of therapy of a hot 
brick was applied over the gall bladder in 
attacks of cholelithiasis. But our findings 
indicate another matter. Their meaning 


is that the skin as a whole has certain 
relationships with the splanchnic system as 
a whole; it means two systems in relation- 
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ship to each other, maintaining a balance 
at all times. When this balance is disturbed 
by raising one arm of the scale the other 
arm goes down and vice versa. We can now 
say that heat and cold influence this 
balance of reversed functions in the same 
manner as all previously tested stimulating 
or inhibiting factors. 

We know that this splanchnoperipheral 
balance is controlled by the vegetative 
nervous system, but we do not know yet 
where the nerve center lies which controls 
this balance. This balance of functions 
is a mechanism of systemic magnitude. 
Its full extent we do not know as yet, 
but we do know that its importance is 
impressive and far-reaching. It means, for 
instance, that the functions of stomach and 
liver in health and illness are constantly in- 
fluenced by climatic conditions; it explains 
why a patient with gallstones might get an 
attack of gall-bladder pain if his feet get 
chilled and why he might get relief if he sits 
in a hot bath, it explains why hot weather 
such as in tropical and semitropical  cli- 
mates predisposes to infections of the liver 
and intestines since their secretions are 
reduced by external heat. It also fur- 
nishes additional viewpoints in therapy 
with hot and cold packs, Scotch douche, 
mechanotherapy and other external appli- 
cations which act upon the splanchnic 
system through their effect upon the skin. 
This splanchnoperipheral balance also seems 
to explain why certain chronic functional 
insufficiencies in the digestive system are 
frequently accompanied by lessened resis- 
tance to infections of the skin and mucous 
membranes. 

The mucous membranes of the air 
passages behave like the skin as far as 
their blood supply and leucocyte count 
indicates, therefore if the  splanchno- 
peripheral balance is disturbed, skin and air 
passages are also more susceptible to in- 
fection. Such disturbance occurs under 
chemical and hormonal influence as it does 
under emotional influence through its effect 
upon the vegetative nervous system. 
We have found, for instance, that in 
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athletes and in men and women who are in 
physical training the changes in the liver 
function are much more difficult to obtain 
than in people who are not in training. 
The reason is that the person in good 
physical condition can resist the effect of 
heat and cold longer and better before 
perspiration or gooseflesh sets in. The 
athlete does not break out as easily into 
perspiration as the “soft” person does; 
likewise we find his liver secretion does not 
change under the effect of temperature 
nearly as much as that of the “soft” person. 
We find that people who perspire easily, 
who are sensitive to drafts or sneeze on 
slight provocation, show also correspond- 
ingly quick changes in their gastric and 
liver secretion. In other words instability of 
body surface is accompanied by instability of 
gastric and liver function. 

Lloyd Arnold’s experiments show that 
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animals kept in overheated rooms die from 
food which has been infected, while control 
animals in cool rooms survive. There are 
probably several reasons for this, but one 
of them is the fact that an overheated skin 
reduces or stops gastric and liver secretion 
for the time being. 

Our experiments show that the reaction 
of the splanchnic system is not dependent 
upon the degree of temperature change 
itself but upon the degree to which the 
skin reacts to it. The splanchoperipheral 
balance is therefore a functional mechan- 
ism which is different in different indi- 
viduals and takes its place among other 
functional mechanisms which are the 
expression of inherited or acquired con- 
stitutional qualities. It also emphasizes the 
need in gastroenterological work, to get 
away from a narrow interpretation of clin- 
ical problems in terms of single organs. 
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ARE DIAGNOSES OF ENTEROPTOSIS, 
GASTROPTOSIS AND COLOPTOSIS 


NOW JUSTIFIABLE?* 


O determine whether or not these 

diagnoses which signify respectively 

fallen viscera, fallen stomach, and 
fallen colon, are justifiable it is necessary 
first to determine the normal position of the 
viscera to which these terms are applied. 

Before the discovery of roentgen rays 
the normal position of the viscera was 
largely determined by the study of dead 
material in the supine position with the 
stomach empty. When the position of 
these abdominal viscera was studied by 
roentgenograms and fluoroscopic examina- 
tion diagnoses of visceroptosis, gastroptosis 
and coloptosis were based on the position 
found in the living, with the subject erect 
and with a stomach containing 16 or more 
ounces of a barium sulphate mixture. In 
making these diagnoses the effects of the 
differences due to living material, to the 
posture of the individual, and to the 
force of gravity acting on a filled stomach 
were overlooked. 

To determine the normal position of the 
abdominal viscera under the conditions of 
life, posture, and stomach content used in 
making these diagnoses, roentgenograms 
were taken and fluoroscopic study made 
of 1000 University of California students, 
an equal number of males and females. 
None of these students had a history of 
chronic intestinal trouble, chronic constipa- 
tion or malaria. The group includes most 
physical types of healthy young men and 
women, the sedentary, the athletic, the 
sthenic, the hyposthenic, with a few 
hypersthenic and asthenic. 

Mills pointed out that low stomachs are 
common in persons of the hyposthenic and 
asthenic types, but this study shows that 
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low stomachs are also frequent in people 
of the sthenic type. A line drawn between 
the highest parts of the iliac crests, the 
interiliac line, was used as a base from 
which to determine the position of the 
viscera. For descriptive purposes the dis- 
tance above and below this line was divided 
into inch zones. 

The normal range of occurrence of the 
lowest part of the greater curvature of the 
stomach in this group was from 3 inches 
above to 514% inches below the interiliac 
line. The zone of most common occurrence 
in both males and females was lower zone 
2,1.e., between 1 and 2 inches below the line. 
It was found here in 27.4 per cent of the 
males and in 25.2 per cent of the females. 
It occurred below the interiliac line in 75 
per cent of the males and in 88 per cent 
of the females. It was more than 2 inches 
below the line in 23 per cent of the males 
and in 43.4 per cent of the females and 
more than 3 inches below the line in 8.6 
per cent of the males and 21.6 per cent of 
the females. 

A roentgenographic study of 150 healthy 
young students at University College, 
London, showed that British students 
have lower stomachs than American stu- 
dents. The lowest part of the greater 
curvature of the stomach was below the 
interiliac line in 87 per cent of the British 
male students and in 96 per cent of the 
British female students. It was more than 
2 inches below the line in 39 per cent of the 
males and in 54 per cent of the females and 
more than 3 inches below the line in 23 
per cent of the males and 22 per cent of the 
females. 

The range of occurrence of the lesser 
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curvature of the stomach in the American 
student is from 6 inches above to 3 inches 
below the interiliac line. It is below the 
line in 12 per cent of the males and in 33 
per cent of the females. 

These stomachs of healthy young adults 
having their greater curvatures as low as 
514 inches below the interiliac line and 
their lesser curvatures as low as 3 inches 
below the line function normally and are 
not fallen stomachs but stomachs in their 
normal positions. 

It has been suggested that these young 
people who have low stomachs are the 
ones who have intestinal trouble later in 
life. Through the courtesy of Dr. Salmon 
of University College Hospital, London, I 
studied roentgenograms of 100 patients, 
an equal number of men and women 
who had been roentgenographed because 
they had symptoms of gastrointestinal 
trouble. The lowest part of the greater 
curvature of the stomach was above the 
interiliac line in a larger percentage of these 
patients (ages ranging from forty to eighty 
years) than in the healthy British students. 

In the living, with the subject erect, the 
“transverse colon” is most often some- 
what u or v shaped, with the descending 
arm on the right and the ascending arm 
on the left. The arms are usually unequal 
in length. The lowest part of the trans- 
verse colon occurred as high as the interil- 
lac line in only 8.2 per cent of the males 
and in 1.3 per cent of the females. It was 
found most often in the males in lower 
zone 4, between 3 and 4 inches below the 
line. It was more than 4 inches below the 
line in 33 per cent of the males and in 49 
per cent of the females and more than 5 
inches below the line in 16 per cent of the 
males and 21 per cent of the females. 
These low colons have not fallen from the 
upper regions but are in their normal 
positions. They are so common that a 
diagnosis of coloptosis is absurd. 

The cecum, which is described as lying 
in the iliac fossa, seldom has its lower 
part in the fossa. In gt per cent of the 
British students the lowest part of the 
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cecum was below the iliac fossa. Its most 
frequent occurrence was in lower zone 6, 
between 5 and 6 inches below the interiliac 
line, where it was found in 45.6 per cent of 
the cases. 

The short type of liver described by 
His was not the common form in either 
student group. In American students 40 per 
cent of the males and 34 per cent of the 
females had the lower tip of the liver below 
the interiliac line. It occurred most often in 
upper zone 1 where it was found in 39.6 
per cent of the males and 42.8 per cent of 
the females. It was more than 1 inch 
above the line in only 10 per cent of 
the males and 23 per cent of the females. 
These results show clearly that long livers 
with their lower tips in the pelvic cavity 
are normal in position. Even when the 
subjects are supine, the lower tipof the liver 
is below the interiliac line in 9 per cent of 
males and 10 per cent of females. There 
seems to be no definite relation between 
the position of the liver and that of the 
stomach: the liver may be low and the 
stomach high, or the liver high and the 
stomach low. 

The size and position of the spleen are so 
different in the living and the dead that 
textbook descriptions based on dead 
material must be discarded. Barcroft, 
the British physiologist, has shown that 
in cats and dogs the spleen contracts after 
death. Roentgenograms of California stu- 
dents show that this is also true of 
men and women. Spleens that would be 
called fallen or enlarged were the diagnosis 
based on dead material must be considered 
normal in view of these findings. 

The lower pole of the spleen which in 
the dead is at the level of the first lumbar 
spinous process is most often found in these 
students, subject erect, opposite the upper 
half of the third lumbar vertebra, where it 
occurred in 38 per cent of these subjects. 
In this group it was opposite the lower half 
of the third lumbar in 19.7 per cent of 
males and 17 per cent of Seandbne and below 
this in 5.6 per cent of males and 2.7 per 
cent of females. 
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The ability of the abdominal viscera to 
function does not depend on their position. 
Low viscera function as normally as high 
viscera; therefore low viscera should not be 
considered a cause of disease. 

Low stomachs, low colons, low cecums, 
low livers and low spleens are so common 
in healthy young adults that diagnoses of 
enteroptosis, gastroptosis and _ coloptosis 
are seldom or never justifiable. 


DISCUSSION 


Dr. Soper: It seems to me that Dr. Moody’s 
work in reality corroborates Dr. Mills’ classic 
work on bodily habitus. You will recall that 
Dr. Mills differentiated four types of bodily 
habitus; namely; the asthenic, hyposthenic, 
sthenic and the hypersthenic. He recognized 
that many variations occurred in the hyposthe- 
nic class and that individuals were encountered 
on the borderline of the various types. Dr. 
Mills emphasized that the asthenic individual 
may carry his stomach and colon low in the 
pelvis and still maintain good function. The 
clinical problem is: does the position and form 
of the stomach and colon conform to the 
bodily habitus? The low stomach and colon 
is not pathological in the asthenic or hyposthe- 
nic unless something has happened to lower 
the degree of tonus and thus diminish the rate 
of motility. When this occurs invalidism results 
and the patient presents one of the most 
difficult problems in medicine. 

A real pathologic ptosis may occur in 
individuals of the sthenic and hypersthenic 
habitus as illustrated in ventral hernia follow- 
ing surgical operations, and the diastasis of 
the recti muscles which often occurs after 
parturition. It is gratifying to note that Dr 
Mills’ classification is being generally used 
by the foremost clinicians in this country. 

Dr. E1nHorn: It is well known, as has been 
mentioned by Dr. Moody and others, that 
enteroptosis can exist in perfectly normal 
individuals. In the majority of these cases, 
however, there are symptoms present depen- 
dent upon the prolapsed condition of the organs. 
In 1888 when I first became familiar with 
Glénard’s disease, it was not very easy to 
detect a prolapsed stomach. Gastrodiaphany 
was then of great assistance in clearly demon- 
strating the low position of the stomach, 
when it was present. In most cases of gastro- 
ptosis there is also present a ptosis of one or 
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more abdominal organs; thus the right kidney, 
sometimes the left also, and the colon are 
prolapsed. At times there is hepatoptosis 
likewise present. In pathological enteroptosis 
the patient feels relieved, when his abdomen is 
lifted up by the hands of the physician, and this 
test shows that an abdominal supporter will 
do good. Besides this belt ample nutrition is of 
great assistance in restoring the patients. 
I do not agree with Dr. Moody that we can 
afford to dispense with these terms. 

Dr. Jacop KAuFMANN: Dr. Moody’s very 
instructive presentation of facts and the 
discussion following it offer a good opportunity 
for making a few general remarks on the relation 
of function and form. They are usually con- 
trasted as two different things. We should do 
away with this idea of dualism. Function and 
form are but two different phases of the same 
vital process, the function being its time-phase, 
the form its space-phase. 

Form is the result of function. From the 
moment sperm cell meets ovum cell, there 
is always first function then form. Without 
such concept evolution is unthinkable. 

There is no cause for dismissing from the 
vocabulary the terms gastroptosis, enteroptosis, 
coloptosis, etc. as long as one is aware that 
they are meant to denote a peculiar shape 
and position of these organs. This peculiar 
anatomic topographic condition is charac- 
teristic of a distinct constitutional make-up. 
Stiller, for instance, who contributed a great 
deal to the popularization of these terms, 
considered visceroptosis as a “stigma” of a 
peculiar constitutional make-up, which he 
defined as “‘congenital general asthenia.” 

Persons with such a constitution tire easily. 
When they get into a state of undue fatigue, 
the habitually low tonus of the digestive 
tract often becomes still further lowered. 
If at such a period they take heavy or easily 
fermenting foods, the gastrointestinal tract 
functions very poorly. I have even seen the 
development in such cases of acute dilatation 
of the stomach, similar to the condition after 
narcosis, especially in abdominal operations, 
in serious infections, etc. 

It would be interesting to find out how Dr. 
Moody’s group would present themselves at an 
examination ten years later, when the strain 
and stress of life has taxed them. It would be 
especially important to find out how these 
deeply seated organs functioned at periods 
of general fatigue when taxed. 
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Dr. C. Hemmerter: The investigation 
of Dr. Moody on the nature of the displace- 
ments of abdominal viscera commands admira- 
tion. The anatomist is interested in form. 
The clinician is interested in function. That 
organs not exactly in the position in which 
the average of great numbers of measurements 
place them can function in a fairly normal 
manner is quite well known, but how long they 
will function in this manner is not known. 
I know of no literature publishing statistics 
of the average duration of life of human beings 
with displaced stomachs, hearts, and colons. 
We would have to also know the comparative 
effectiveness of such individuals as_ useful 
members of society. An enteroptosis patient 
who is in a position to take good care of himself 
may live as long, perhaps longer than an 
athlete who abuses his strength. 

One of the first observations that an anat- 
omist can make on enteroptosis cases is that 
their osseus proportions do not correspond to 
any of the canons that have been handed 
down to us. The enteroptosis case is dis- 
proportioned from head to foot. The heart is 
in a wrong position, the osseus thorax is 
elongated, too narrow in proportion to the 
height. At the St. Louis convention of the 
American Gastro-enterological Association I 
presented a paper which is in our transactions 
concerning the anthropometric measurements 
of a large number of normal students, athletes, 
soldiers, and compared them with enteroptosis 
cases inside and outside of hospitals. I also 
went through the clinics of Ewald in Berlin, 
Struempel in Leipzig, Nothnagel in Vienna, 
looking up their records of enteroptosis cases 
and comparing them with the records kept 
by their military organization and I gained 
the impression that enteroptosis probably 
represents a slow mutation of the human 
race comparable to what De Vries found in 
plants in his celebrated studies on mutation. 
A mutation may extend over centuries, we 
cannot tell when it begins, how it progresses 
and when it ends. In my conversation with 
Mills, who was a clinical investigator, I gained 
the impression that his classification into 
three groups of the habitus enteroptoticus, 
the hypersthenic, the sthenic and hyposthenic, 
was meant to be more tentative than dogmatic. 
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Mills knew very well that the sthenic type could 
have enteroptosis, but that it was acquired. 

The essential of his argument was that a 
case who had genuine enteroptosis must be 
congenital. And this is what inclines me to 
suspect that a special mutation of the human 
race has been going on. Dr. Moody has given 
us the benefit of a very broad experience 
and conservative critical judgment. What I 
state in the preceding will not be, I hope, 
considered as a criticism but as a collaboration. 

Dr. Moopy (Closing): Dr. Soper empha- 
sized that ptosis occurred when there was a 
non-conformity to type. If that were true, 
these sthenic people who had low stomachs 
would be called ptotic. But most of these 
stomachs were found in the strong, athletic 
type of men and women. Now, is it fair, when 
you get an individual of that type, to call him 
ptotic, meaning that something pathological 
has occurred in his make-up? 

Dr. HemMeEtTER: Pardon the interruption, 
but I would call them so. It is well known that 
athletes have dilated hearts. 

Dr. Moopy: But that was not true in these 
cases. We have a large number of persons 
of the sthenic type with low stomachs, so I 
think we can hardly say that ptosis is due to 
non-conformity to type. We find stomachs in 
all positions, high, medium and low in each 
type. Tonus is a factor, but in a large number 
of cases it was a small factor, as most of the 
stomachs were orthotonic, and even where 
we found hypersthenic stomachs low in the 
pelvis, we found them in healthy, strong, 
athletic people. If there is a type of symptoms 
due to low stomachs, those people should 
have shown them. 

Dr. Kaufmann said that he would like to 
examine some of these students later in life. 
In London, through the courtesy of Dr. Salmon, 
I got from the University of London Hospital, 
a large number of roentgenograms showing 
patients of ages from fifty up to seventy-five 
or eighty who came to the clinic complaining 
of gastrointestinal trouble, and the average 
position of these stomachs was higher than 
that of the average of the British or American 
students. Those people at old age, who had 
trouble, had higher stomachs than did these 
students who had no trouble. 
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PAIN SENSIBILITY: 


A VARIABLE HUMAN FACTOR“ 


painful stimulus to a like degree 

or in a like manner. Given a 
harmful irritant of identical intensity, the 
reactions of various individuals may be 
classified on a scale running the gamut 
from marked hypersensitiveness to the 
other extreme of complete insensibility. 
In a general way certain physical and 
psychic factors operate to modify the 
reception of pain. Among the physical 
factors are age (younger persons being 
more, older persons less sensitive to pain), 
sex. (females more sensitive than males), 
previous condition of bodily fatigue, the 
summation of former repeated hurts, and 
other recognized physical factors. Among 
the psychic factors are highly irritable 
mentality or emotionalism, vagotonic pre- 
disposition, psychoneurotic make-up, or 
on the other hand a phlegmatic, indolent 
or equable personality. These together 
characterize a constitutional ensemble 
which is probably congenital in all of us, 
and one which modifies in a great way the 
degree and manner to which one reacts 
to a painful stimulus. 

Pain may be defined as the mental 
interpretation of some abnormal or gener- 
ally harmful process taking place in the 
organism. Such stimuli may be either of 
physical or psychic origin. Here we are 
interested only in physical, and in a 
narrower sense, visceral pain. Hurtful 
irritants, arising in the viscera, are carried 
in the afferent sympathetic fibers into and 
through the posterior spinal ganglia; 
whence, decussating and traveling by way 
of the lateral spinal columns, they reach 
the optic thalami, that large central 
group of cells which receives as a center all 
peripheral reflective stimuli. The physical 
or neuronic hurt is from the optic thalami 


Pl every person reacts to the same 
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stepped-up into the cerebral areas of 


the postgyral sulcus whence it enters 
consciousness as mental or psychic pain. 

The variability of the receptivity of pain 
in different individuals depends, therefore, 


probably on two factors: (1) the state of 


tenseness and reactivity of the lower 
brain and neuronic centers; and (2) the 
mental and psychical constitution which 
congenitally characterizes each individual 
and interprets or translates the stimulus 
into the consciousness of a pain. 
Firm pressure upon the styloid process 
with the tip of the thumb, a sign first 
introduced and elaborated by E. Libman, 
constitutes a fairly reliable index of pain 
sensitivity. While probably not as accurate 
as some of the more scientific instruments 
of precision described as algesimeters, 
firm steady thumb pressure over the tip 
of the styloid will cause any patient to 
wince and draw away and to express pain 
in a degree proportionate to the hurt felt. 
Persons who are highly susceptible draw 
the head away with an indignant avowal 
of great pain; people who are normally 
sensitive evince a moderate but definite 
tenderness marked by a painful grimace 
and retraction of the upper body. Individ- 
uals who are insensitive allow the firmest 
pressure without in any manner being 
conscious of the fact that the clinician is 
trying to produce a painful phenomenon. 
If individuals vary greatly in their 
reaction to this algesimetric test of Libman 
why is it not logical to believe that they 
vary similiarly, and in variable degrees 
over a wide latitude, in their reactivity to 
pain produced spontaneously in the vis- 
cera? What is a severe abdominal painful 
cramp to a hypersensitive person may be 
described by a normally sensitive patient 
as a mild or dull sensation; and by a person 


* Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 1929. 
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comparatively or intrinsically insensitive 
may be completely overlooked or result 
only in a complaint of scant uneasiness or 
distress. The great value of appreciating 
this point occurs in the taking of a clinical 
history or in the evaluation of the com- 
plaints of a patient, particularly in ab- 
dominal diseases. Thus a history which 
constitutes a recital of diverse and con- 
tinuously severe bouts of pain may be var- 
iously intepreted. If the person is found to 
belong in the class of those physically 
hypersensitive to pain, and is in addition 
psychoneurotic or emotional, it may be 
presumed that both the physical pain 
and the mental expression of that pain 
are exaggerated over the normal standard 
of sensitivity; in such a case the symptoms 
may be markedly discounted. But, on the 
other hand, the same symptoms in an in- 
sensitive phlegmatic person call for the full 
acceptance of every expression of pain, 
even to an exaggeration of the importance 
of the phenomena complained of. Too 
much stress cannot be laid upon this point. 
For while clinicians for many generations 
have always discounted the symptoms of 
evidently psychoneurotic individuals, they 
have not realized that beside the psychic 
element there is also a physical variability 
in the patient’s pain index. 

The greatest caution must be exercised 
in avoiding the mistake of thinking that 
the degree of psychic sensitivity parallels 
the physical sensibleness to pain. We have 
repeatedly found that an emotional or 
psychoneurotic person may be quite insen- 
sitive to physical pain as judged by the 
styloid pressure sign; and conversely many 
a phlegmatic, equable personality is unex- 
pectedly found to be normally or even exag- 
geratedly pain-sensible. It is not sufficient 
to say that a patient is neurotic and there- 
fore hypersensitive and to judge his 
symptoms as of purely functional or psychic 
origin. One must in addition test for 
physical pain, for therein lies a greater 
Significance in the interpretation of the 
clinical complaints of pain than exists 
in the facies, manner and psychic con- 
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stitution of the individual. If the knee 
jerks, Achilles tendon reflex and clonus are 
used as rough guides to the nervous irrita- 
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bility o -a patient it will often be found 
that persons with markedly exaggerated 
reflexes and pseudoclonus are yet insen- 
sitive to pain, and vice versa. In evaluating 
the painful phenomena engendered by the 
abdominal viscera it is the physical sensi- 
tiveness to pain as judged by an algesi- 
metric method, and not the mental 
expression of the pain, that is the impor- 
tant differentating guide. 

Let us apply this principal to the study 
of painful phenomena in some of the 
abdominal diseases. 

In gastric neuroses, or more properly 
speaking, the psychoneuroses with abdom- 
inal manifestations, one must be particu- 
larly careful to evaluate the complaint of 
pain from both the physical and psychic 
standpoint. Physicians since Hippocrates 
have recognized the facility with which 
neurotic individuals both create imaginary 
pains and exaggerate mild sensitive phe- 
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nomena into gross complaints. But par- 
ticularly here enters the importance of 
differentiating psychic from physical pain, 
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functional from organic conditions. Great 
caution is required in the acceptance of 
the complaint at its face value of a person 
who is both psychically emotional and also 
pain-hypersensitive. This emotional make- 
up may well cause him to express subjec- 
tive functional phenomena in terms that 
masquerade exactly as those of organic 
origin. If the same type of individual is, 
however, found to be insensitive to physical 
pain, it behooves one to place full credence 
in his description of his subjunctive symp- 
toms and to look carefully for a focus of 
organic disease as the point of origon of the 
complaints. I can well recall a man who 
because of his self-evident neurotic labile 
temperament had been passed over for 
twenty years as a neurotic whose pains 
were psychic and functional in origin. How- 
ever, on testing him it was found that he 
was markedly subsensitive to physical pain; 
a revised viewpoint was therefore taken 
of his clinical history, and careful studies 
now revealed a duodenal ulcer, confirmed 
at operation. 


GASTRODUODENAL ULCER 


The recital of the clinical course of an 
ulcer patient varies a great deal according 
to the pain-sensitivity of the afflicted 
individual. Those that are hypersensitive 
complain of continuous symptoms. In 
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this class of case, the constant conscious- 
ness of pain makes it difficult to interpret 
the successive cycles of activity of the 
ulcer; the characteristic periodic remis- 
sions are often missed. In those patients 
who are normally sensitive it is more easy 
to plot the curve of periodic recurrences 
and alternating remissions. They describe 
clearly the periods of ulcer activity and its 
accompanying painful phenomena and 
also the periods of ulcer healing when for 
months or more a life free of pain is 
reported. 

The problem is most difficult in patients 
who are insensitive or almost anesthetic 
to pain. These patients may remain 
throughout the course of the ulcer com- 
pletely unconscious of its existence up to 
the point where a complication such as 
hemorrhage or perforation or a stenosis 
elevates the symptoms into the realm of 
mental consciousness. These patients are 
often said to bear a silent ulcer in a “latent 
period,” a term which presupposes an 
ulcer which is pathologically active but for 
the time being giving no clinical symptoms. 
It is thus necessary to interpret a free 
period in the course of an ulcer history 
in one of two ways. In a normally sensitive 
or a hypersensitive patient a free period 
usually means a temporary or permanent 
healing of the ulcer and complete granula- 
tion of its eroded surface. In a hyposensi- 
tive or insensitive person a free period 
may mean complete healing of ulcer thus 
creating the typical life-cycle of ulcer, 
or may mean that the ulcer has so retro- 
gressed as to pass below the level of the 
threshold of pain consciousness, that is, 
become latent. An ulcer which is only 
partially inactive or healing, but which is 
still open and demonstrable, may thus in 
an insensitive person be taken for complete 
healing because the insensitive person 
no longer is conscious of his pain. 

In some very insensitive persons the 
entire course of the ulcer may be subliminal 
and unconscious until the sudden occur- 
rence of hemorrhage or perforation or the 
gradual onset of stenotic vomiting forces 
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the uJcer complications undeniably into 
recognition. Only when complications arise 
are these insensitive people conscious of 
the existence of an ulcer. We have repeat- 
edly, almost uniformly, found that patients 
brought to the hospital suffering from 
sudden hemorrhage or perforation are 
completely insensitive to pain by the 
styloid pressure test, a fact which I 
thought was entirely original, but which I 
find was mentioned by Libman in his 
1926 paper on “Pain Sensitiveness”’ read 
before the Association of American Physi- 
cians. On questioning such patients it is 
often found that while they originally deny 
all antecedent symptoms, they will, on 
cross-examination, admit that they had 
suffered for some time with mild digestive 
disorders and vague discomforts which 
they had passed over as of no consequence 
or meaning. When operated upon a chronic 
indurated ulcer of the stomach or duode- 
num will likely be found, an ulcer which 
had remained “latent,” not because of 
pathological inactivity but because it had 
remained at all previous times below the 
heightened threshold of pain sensitiveness 
for that relatively anesthetic person. 
Practically every case of hemorrhage or 
perforation has thus been found to occur 
in a person insensitive to pain; the course 
of the disease is ignored until a major 
complication has occurred. 

Similarly, both of the organic complica- 
tions of ulcer characterized by scar-tissue 
formation, i.e. benign pyloric stenosis and 
hour-glass stomach, commonly occur in in- 
sensitive individuals. In such cases one is 
customarily able to elicit a history of mild 
digestive disturbances and weak pains 
extending over many years, often as 
many as ten to twenty or more years. 
The ulcer activity itself is overlooked by 
these insensitive persons; only when pro- 
tracted vomiting supersedes are they 
made to recognize the presence of a 
disease process. The symptoms are now 
due to the interposition of a complication 
of the ulcer, rather than to the ulcer 
Itself, namely scarring of the diseased 
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area producing either a stenosis of the 
pyloric region, or a cicatricial area across 
the antrum or body of the stomach. Such 


Pyloric stenosis or hour-giass stomach 
Insensitive individual 


Pyloric 
stenosis 
Vomiting 
a 


————_ Threshold of pain consciousness 
—-——— Ulcer activity 


Fic. 3. 


a long antecedent history of vague dis- 
turbances is rarely missing from such cases. 
The course of the ulcer is subliminal or 
subconscious and therefore untreated; the 
complication alone enters the sphere of 
consciousness and demands a course of 
therapeutics. 

By contrast, hypersensitive individuals 
conscious at all times of even moderate 
painful stimuli, undertake continuous 
forms of therapy, are constantly reminded 
of the necessity of continuous dieting, and 
thus usually avoid the extremes of severe 
complications. 

To give an illustration of how insensi- 
tiveness to pain may modify the course and 
the symptoms of ulcer let me quote one or 
two examples. A young man had suffered 
from two gastric hemorrhages before under- 
taking the operation of gastrojejunostomy 
for a duodenal ulcer. Subsequent to the 
operation, though suffering with no 
apparent recurrent symptoms he again was 
the subject of two successive hemorrhages 
several months apart. When he appeared 
for observation he showed the effects of 
the hemorrhages in a secondary anemia but 
complained of few if any active ulcer 
symptoms. He was quite insensitive to pain. 
At operation a large penetrating ulcer of 
the distal jejunal loop was found and 
extirpated in the course of a subtotal 
gastrectomy. In another male patient who 
complained only of mild distress, constipa- 


i 


478 Crohn—P 


American Journal of Surgery 


tion and loss of weight a penetrating pre- 
antral ulcer was observed roentgenographi- 
cally and successfully operated upon. 


GASTRIC CARCINOMA 


Cancer occurs predominantly in the later 
decades of life. In middle and older age 
sensitiveness to pain naturally diminishes 
as the psychic and emotional receptivity 
becomes less labile. Gastric carcinoma in 
insensitive persons are frequently acciden- 
tally observed when far advanced in their 
course, usually to an inoperable degree. 
When newgrowth occurs in a normally 
sensitive or hypersensitive individual its 
discovery is more likely to occur at an earli- 
er and operably more favorable period. 
Thus we become cognizant of the fact that 
the site of the tumor in the gastric viscus 
is not the only factor which determines its 
early recognition by subjective complaints. 
True, a carcinoma situated in the so-called 
silent areas of the stomach is less likely to 
give early signs than one at the cardiac or 
pyloric ends. But even a newgrowth at 
these latter sites may escape early detec- 
tion if it occurs in a person who is consti- 
tutional]ly insensitive to pain. We have thus 
seen recently a series of carcinomata 
of the fundic end of the stomach, in 
totally insensitive persons, in which sym- 
ptoms were entirely lacking (except for 
weakness) until the involvement of the 
cardiac sphincter caused the superimpo- 
sition of symptoms of dysphagia and sub- 
sternal pressure on eating. In another re- 
cently observed case a large scirrhous car- 
cinoma of the antrum and pyloric region 
was observed in an insensitive male. Even 
after the roentgenographic discovery of the 
certainty of the growth it was impossible to 
elicit from this stolid individual a complaint 
of pain; he admitted to much weakness and 
loss of strength but persistently denied the 
symptoms of pain. Such phenomena prob- 
ably account for the fact that the history 
of patients suffering with gastric carcinoma 
is often worthless and that a large percent- 
age of such new growths are accidentally 
found in the course of routine roentgeno- 
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graphic studies of the alimentary tract. | 
wonder whether those latter subjects in 
which the neoplasm was a roentgeno- 
graphic discovery were not pain-insensitive 
individuals. 


ANESTHESIA 


Most surgeons who practice local, region- 
al or spinal anesthesia for abdominal opera- 
tions are conscious of the different behaviors 
of patients during the periods of painful 
manipulation of the mesentery and the 
viscera. It will almost universally be found 
that hypersensitive individuals are poor sub- 
jects for regional and spinal anesthesias, 
while insensitive patients tolerate handling 
and pulling of the viscera with but little 
complaint. The surgeon may thus guide 
himself in the choice of general or local 
anesthesia depending upon the manner in 
which the patient reacts to styloid pressure 
as an algesimetric index. Patients who are 
insensitive to pain will even tolerate the 
tugging at the mesentery which is required 
for the freeing and delivery of the stomach 
at the wound incident to the operation of 
partial gastrectomy, without evincing pain. 
They may upon questioning at the most 
critical moment admit to a sensation of 
warmth in the epigastric region, but per- 
sistently deny feeling pain. The replace- 
ment of pain by a feeling of warmth 
is a substitution phenomenon not infre- 
quently encountered. Libman in his ex- 
tensive studies on this subject of pain sensi- 
tiveness, particularly in coronary artery 
disease, speaks of the sensations of warmth 
and of fatigue or tiredness as a substitution 
phenomenon for pain. 


SUMMARY 


We thus observe that the constitutional 
variation in pain-sensitiveness alters the 
clinical history of gastric cases, both func- 
tional and organic. And not only are 
the clinical history and the subjec- 
tive symptoms modified, by the degree to 
which the patient feels pain, but the very 
course is altered, favorably in those that 
possess the natural defensive mechanism 
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of pain-sensibility, and unfavorably for 
those who by their constitutional deficiency 
fail to be conscious of so important a pro- 
tective phenomenon. The hypersensitive 
individual comes early for treatment and 
begs relief; the insensitive person is 
relatively unconscious of his affliction and 
appears only when a major complica- 
tion makes it impossible longer to deny the 
existence of a morbid process. 


DISCUSSION 


Dr. Ivy: I am very much interested in this 
question, as shown by the article of Shrager 
and Ivy on sensations from the biliary passages. 
The physiologist is dependent to a great extent 
upon the clinician for a study of the sensation 
of pain. In his subjects he observes and 
analyzes it, but unless the clinician accurately 
studies and describes it, progress will be slow 
as it has been in the past. Dr. Allen Jones in 
his article in Tice’s “System of Medicine”’ 
on the subject of ulcer pain makes a very 
important statement. He says that when an 
ulcer pain is definitely localized the pain will 
move in the direction toward which the viscera 
are displaced by abdominal pressure, L.e., 
the area to which the pain is referred will 
move in the direction toward which the 
stomach is displaced. Dr. John Wolfer has 
observed that if novocaine is injected in the 
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area to which the pain is referred, the patient is 
relieved of pain. That is an important point for 
the clinician to study. It is possible if this 
observation is true that the disappearance of 
the pain might be due to the absorption of the 
novocaine which may lead to a decrease of the 
visceral spasm. This is a possibility that will 
have to be determined by observation. I have 
recently been interested in the clinical evidence 
of pancreatic pain, and have done considerable 
reading of the literature on that subject. 
Some writers state that pancreatic pain is 
referred to the left, others that it is referred 
to the right. The majority of the writers of 
articles on pancreatitis say nothing on the 
subject. The clinical history generally shows 
that many of these cases have had gall-bladder 
trouble previous to the pancreatitis and report 
when the pancreas becomes involved that their 
old gall-bladder pain has come back again. 
This may be a “habit reference.” On the other 
hand, writers describing the pain in pancreatitis 
associated with mumps state that the pain is 
referred to the left, which is our impression 
from preliminary work on dogs. We would be 
helped considerably in our work on pancreatic 
pain if the clinician would describe and study 
the pain of pancreatitis in man more carefully. 
If the clinician will give more attention to 
and carefully analyse the symptom of pain 
in disease in general, the physiologist will 
be greatly assisted in his study of this symptom. 


OBSERVATIONS ON THE ENZYMATIC 
ACTIVITIES OF THE DUODENAL 


CONTENTS*® 


N 1921 McClure! published his accurate, 

quantitative methods for determining 
the enzymatic activities in specimens 
of the duodenal contents. His work stimu- 
lated our interest in the pancreatic ferments 
and in the question as to whether or not a 
study of these ferments could yield satis- 
factory information as regards the external 
secretory function of the pancreas. His 
procedures are based on sound, scientific 
principles and, in our hands, proved 
exceedingly accurate. However, after 20 
cases had been studied by his methods 
it was decided that from a practical point 
of view they were far too time-consuming 
and laborious. Therefore, more practical 
methods were employed which followed 
the McClure’s procedures closely in prin- 
ciple, but which proved considerably less 
time-consuming and at the same time 
satisfactorily accurate. 

In studying the function of the pan- 
creas it is perfectly evident that the 
choice of a constant, reliable stimluant 
to the gland is entirely essential. McClure 
recommends 2 ounces of cream by mouth. 
He feels that the acid chyme resulting 
from the ingestion of cream constitutes 
an ideal stimulant to the pancreas. How- 
ever, it was found that this acid chyme 
keeps continually passing into the duo- 
denum and makes it quite difficult to 
obtain typically clear, alkaline specimens 
of the duodenal contents. Therefore, to 
avoid this contamination and yet to ap- 
proximate this ideal stimulant we predi- 
gested cream with gastric contents for a 


1 McClure, C. W., et al. New methods for estimating 
enzymatic activities of duodenal contents of normal 
man. Arch. Int. Med., 27: 706-715, 1921. 


JoHn V. WapsworTH, M.D., AND A. H. AARON, M.D. 


BUFFALO, N. Y. 


half hour at 40°c. and injected 2 ounces 
of this mixture directly into the duodenum, 
a maneuver which invariably stimulated 
a good flow from the duodenum, high 
in ferment activities. Other more conveni- 
ent stimulants were then experimented 
with and their effects noted in a series of 20 
cases. In each case two or more of the 
stimulants were employed successively at 
one hour intervals and the enzymatic 
activities in the resulting specimens of 
duodenal contents compared. It was found 
that oleic acid, the predigested cream, a 
vegetable or corn oil, egg yolk, and undi- 
gested cream were very similar in their 
power to stimulate the pancreas; while 
magnesium sulphate, 0.3 per cent hydro- 
chloric acid, starch, and peptone proved 
distinctly inferior to the fat-containing 
substances. Therefore, corn oil because of 
its efficiency as a stimulant, its availability, 
and its non-perishable qualities was chosen 
as the stimulant to be used in our work. 
It was employed in 30 c.c. amounts and 
injected directly into the duodenum. 

In normal cases the time elapsing 
between the injection of the vegetable oil 
into the duodenum and the appearance of 
a good flow of duodenal contents varied 
from three to twenty minutes. After the 
flow had started four successive, fifteen- 
minute specimens were collected in test 
tubes, 25 by 175 mm. In many cases, 
although not in all, the duodenal return 
grew less in amount and in enzymatic 
activity towards the end of the hour; so 
we felt it was not necessary to collect the 
duodenal return for a longer period in 
order to obtain specimens sufficiently 
representative of pancreatic function. The 


*From The Medical Division, University of Buffalo. Read at the 32nd Annual Meeting, American Gastro-Enter- 
ological Association, Atlantic City, May 6-7, 1929. 
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enzymatic activities in the four fifteen- 
minute specimens at times were quite 
constant but more frequently varied a 
great deal, from 50 to 150 per cent. 
The volume of each fifteen-minute speci- 
men also varied considerably and according 
to no definite rule. Therefore, in calculating 
enzymatic activities representative of pan- 
creatic function it was necessary to take an 
average of the activities found in the four 
specimens and also to make an allowance 
for the varying volumes of these specimens. 
It was found that the amounts collected 
from the duodenum in one hour varied 
widely in different individuals, occasionally 
falling as low as 70 c.c. and in a few 
instances rising as high as 200 c.c. or more. 
This same wide variation was found i 
the same individual when repeatedly exam- 
ined ranging in one case from 75 c.c. to 
185 c.c. in the course of eight duodenal 
drainages. 

To collect specimens of duodenal con- 
tents truly representative of pancreatic 
efficiency is fraught with considerable 
difficulty. Any specimen of duodenal con- 
tents may consist of a mixture of pancreatic 
secretion, bile and material from the 
stomach. The diluting factor of the bile, 
of course, cannot be eliminated but we 
believe that gastric contents can be almost 
entirely excluded from the duodenal con- 
tents. The characteristics of the two 
secretions are so entirely different that 
they can be readily separated by carefully 
observing the duodenal return through a 
long glass connecting tube and discarding 
the gastric contents as it appears. Occasion- 
ally this separation is impossible but even 
in such instances the higher specific 
gravity of the duodenal contents usually 
causes it to collect at the bottom of the 
test tube and the acid colorless gastric 
contents remains on top. Satisfactory speci- 
mens can then be obtained by dropping a 
pipette to the bottom of the collecting 
tube and withdrawing the necessary 
amount. Only alkaline duodenal contents 
were accepted for analysis and among 
the several hundred typical specimens 


collected none was on the alkaline side of 
phenolphthalein or on the acid side of 
litmus, this putting their P,, somewhere 
between 7.3 and 8.3. Closer determinations 
of this factor were not made. 

In proceeding to analyze the four specti- 
mens collected for enzymatic activities 
1 c.c. of each was diluted by adding 9g c.c. of 
the 0.2 molar buffer phosphate solution 
of P, 8.4, which McClure employed. 
This dilution was used in our procedures for 
determining the activities of trypsin and 
steapsin. A 1:50 dilution was then made by 
mixing I c.c. of the 1:10 dilution with 4c.c. 
of the buffer solution, this solution, being 
used in carrying out, unchanged, McClure’s 
method for the determination of amylopsin. 
McClure’s method is exceedingly accurate 
but must be carried out with great precision 
to ensure satisfactory results. The P,, of the 
buffer solution must be kept constant at 
8.4 because amylopsin works more actively 
at a P,, of 8.2 or 8.0, and less efficiently 
at a P, of 8.6. Amylolytic activity by 
McClure’s method is expressed as the 
number of milligrams of glucose resulting 
from the digestion of 9 c.c. of a 2 per cent 
buffered starch solution by 1 c.c. of the one 
to fifty dilution of duodenal contents, this 
digestion being carried out for thirty 
minutes at 40°c. In normal cases the 
amylolytic activity of the duodenal con- 
tents usually ranged between 2.0 and 5.0 
mg. of glucose and in rare cases rose to 7.0 
mg. 

Steapsin or the lipolytic activity of the 
duodenal contents was determined by a 
method very similar to McClure’s. A 
5 per cent aqueous solution of glyceryl 
triacetate (triacetin)? was used as the 
substrate instead of a linseed oil emulsion. 
This ester has not been used by other 
workers for the determination of pancreatic 
lipase. A digestion mixture consisting of 


1In preparing the 0.2 molar buffer phosphate solu- 
tion of Px 8.4, 20 c.c. of a solution of potassium acid 
phosphate (KH2PO,) containing 27.234 gm. to the 
liter are added to 980 c.c. of a solution of disodium 
hydrogen phosphate (Na2:HPQO,) containing 28.41 gm. 
to the liter. 

2 Triacetin is manufactured by the Eastman Kodak 
Co. and keeps indefinitely at 10°c. 


9 c.c. of the subtrate and 1 c.c. of the 1.10 
dilution of duodenal contents was incu- 
bated in water at 40°c. for two hours. The 
control consisted of 1 c.c. of the buffer 
solution and 9g c.c. of the substrate. After 
incubation control and digestion mixtures 
were titrated with an aqueous twenty- 
fifth normal solution of sodium hydroxide, 
phenolphthalein being used as the indi- 
cator. The lipolytic activity is expressed as 
the number of cubic centimeters of N/25 
NaOH necessary to neutralize the acid 
resulting from the digestion of the 5 per 
cent triacetin solution. In normal cases 
this activity ranged from 3.0 c.c. to 7.5 ¢.c. 
Parallel analyses were run on 21 cases, 
using the new “triacetin” method and 
McClure’s method and the figures obtained 
were quite similar; differences in ferment 
concentration were quite as readily demon- 
strated by one method as by the other. 
The new “triacetin” method is more 
practical than McClure’s and easier to 
carry out for several reasons. The linseed 
oil emulsion used in McClure’s procedure 
is perishable and a difficult product to 
manufacture and obtain, while “triacetin” 
is just-the opposite in these respects. The 
emulsion also proved unpleasantly difficult 
to remove from the laboratory glassware. 
The titration in McClure’s method is 
slightly more difficult; it is carried out in 
an Erlenmeyer flask at a boiling tem- 
perature and an alcoholic N/10 NaOH 
solution is used to titrate the fatty acids. 
This alcoholic solution is less _ stable 
than an aqueous solution and requires 
frequent standardizing. Because the new 
“triacetin” method eliminated these more 
or less serious inconveniences and because 
it is exceedingly accurate we have used it 
in preference to McClure’s procedure. 

Trypsin or the proteolytic activity of the 
duodenal contents was determined by a 
modified formal titration method.' The 
substrate used was a 4 per cent casein 
solution rendered slightly alkaline to phenol- 
phthalein. It was prepared by trans- 


‘Cole, S. W. Practical Physiological Chemistry. 
Ed. 7, Balt., Williams & Wilkins, 1926, pp. 214-215. 
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ferring 4 gm. of powdered Pfanstiehl 
casein to a dry 100 c.c. volumetric flask 
and adding 1.6 c.c. of 10 per cent NaOH 
and about 85 c.c. of water heated to 60°c. 
The contents were shaken vigorously 
at once and, when solution was complete, 
cooled to room temperature and diluted 
to the mark with water. It was found 
that trypsin acts with identical efficiency 
on substrates varying considerably in 
degree of alkalinity; so the constancy of 
the P, of the subtrate in determining 
tryptic activity Is not so essential as in the 
determination of amylopsin. The digestion 
mixture in this procedure consisted of 9 c.c. 
of the 4 per cent casein solution and 1 c.c. 
of the 1:10 dilution of duodenal contents. 
For a control 1 c.c. of the buffer solution 
was substituted for the 1:10 dilution of 
duodenal contents. Digestion was carried 
out for two hours of 40°c, after which 2 c.c. 
of a neutralized solution of formaldehyde 
(40 per cent) was immediately added, and 
the control and digestion mixtures titrated 
with N/10 NaOH, phenolphthalein being 
used as the indicator. Tryptic activity by 
this method is expressed as the number 
of cubic centimeters of N/10 NaOH nec- 
essary to neutralize the acids resulting 
from the digestion of the 4 per cent casein 
solution and in normal cases ranged from 
2.0 c.c. to 4.0 c.c. This procedure is similar 
to McClure’s method but at the end 
substitutes a simple titration for the rather 
difficult micro-kjeldahl procedure for deter- 
mining non-protein nitrogen. The two 
procedures were compared in 12 cases and 
the differences in enzymatic concentration 
as demonstrated by the two procedures 
closely paralleled each other. 

Numerous cases were studied over a 
period of a year and considerable experi- 
mentation was necessary before the 
methods just described were satisfactorily 
standardized. It was then decided to apply 
the procedure to 50 or more cases in an 
attempt to determine what might be 
termed normal and subnormal enzymatic 
activities in the duodenal contents. Chart 
1 demonstrates the manner in which the 
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CHART I 


NORMAL CASE, SHOWING RESPONSE OF NORMAL 
PANCREAS TO 30 C.C. OF VEGETABLE OIL 


Time | Trypsin Steapsin Amylopsin| Volume 
(Minutes) | (C.c.) (C.c.) (Mg.) (C.c.) 
Fasting....| 1.1 0.9 0.7 
O -15.. | 2.5 3.8 4.2 30 
15-30. | 2.9 5.3 2.5 10 
30-45... 3.0 §.3 2.9 30 
45-60 2.8 4.7 2.2 30 
Average....| 2.8 4-7 2.4 100 (1 Hr.) 
Normal 

limits....| 2.0-4.0 3.0-7.5} 2.0-7.0 | 70-200 


cases were studied and presents the 
typical response of a normal pancreas to 
corn oil. Chart 1 presents the findings in 16 
normal cases; several of these cases were 
studied twice and 1 case six times. The 
study of these cases establishes tentative 
normal standard figures for the procedure 
employed. It is possible that after a larger 
number of cases have been subjected to 
the procedure that slight changes in the 
normal figures will be indicated; but we 
believe that a fairly reliable basis has now 
been attained for judging the condition of 
the external secretory function of the 
pancreas. In glancing up and down the 
columns of figures in Chart 11, it is evident 
that normal individuals differ considerably 
in the enzymatic activities of their duode- 
nal contents, which makes necessary a 
rather wide difference between the high 
and low normal limits. Occasionally in a 
case with normal pancreatic function 
the figure for one of the three ferments 
will fall below the low normal limit. For 
example, in Case 10, Chart u, the figure 
for amylopsin is only 1.6 mg. But such 
instances are not frequent enough to 
justify any change in the normal standard 
figures decided upon. In 3 such cases 
repeated studies demonstrated normal 
activities. Chart 111 presents the findings in 
21 cases of chronic cholecystitis without 
jaundice; 5 of these cases were studied 


CHART II 
ENZYMATIC ACTIVITIES IN 16 NORMAL CASES 


— Trypsin Steapsin Amylopsin 
(C.c.) (C.c.) (Mg.) 
I | 4.1 | 6.5 
2 3.3 7.3 3.0 
3 3-5 6.9 3.1 
+ 3-5 5.0 5.3 
5 2.5 3-3 
6 3.0 5.7 6.5 
7 2.6 7.3 
8 3.0 5-4 3.3 
9 3.1 4-7 2.5 
10 5.8 1.6 
11 2.5 3-0 2.4 
12 2.8 4-3 2.1 
13 4.0 6.6 6.9 
14 | 2.7 5.6 4.2 
15 ! 3.0 4.0 3.1 
16 3.5 6.5 
Normal 2.2-4.0 3.0-7.3 2.0-6.9 


after cholecystectomy had been performed. 
The enzymatic activities in this group 
were normal and quite identical to those 
found on Chart 1. Diminished enzymatic 
activities were found in only 3 cases of 
chronic cholecystitis without jaundice; 
the findings in these 3 cases are included 
in a later chart. Therefore, it appears that 
the procedures we have employed do not 
frequently demonstrate impaired pancre- 
atic function in chronic gall-bladder disease 
and that consequently a study of the 
pancreatic ferments is only rarely of 
diagnostic value in this condition. Normal 
enzymatic activities were also found in 2 
cases of achylia gastrica, 2 cases of duodenal 
ulcer, in 1 case of cerebrospinal lues, and in 
an appendectomy case with moderate 
diabetes. 

It has been shown so far that normal 
individuals apparently differ considerably 
in the enzymatic activities of their duode- 
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CHART III 
NORMAL ENZYMATIC ACTIVITIES IN 16 CASES OF CLINICAL 
CHRONIC CHOLECYSTITIS WITHOUT JAUNDICE AND 
IN 5 CASES FOLLOWING CHOLECYSTECTOMY 
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CHART V 
CASE OF CHRONIC CHOLECYSTITIS WITH NORMAL 
ACTIVITIES, STUDIED SIX TIMES OVER PERIOD 
OF ONE YEAR 


Amylopsin 
(Mg.) 


Steapsin 


(C.c.) 


Trypsin 


Case (C.c.) 


Aw 
COW 


9 
10 
I! 
12 
13 
14 
15 
16 

*18 
*19 
*20 
"a3 


o Aw 


Ww 


° 


COMM OD 


NNWNNE NNW NNW DDD WD 
Cn) 


Variations......... 


w 


Normal limits...... 


* Cholecystectomy case. 


CHART IV 
A CASE OF CHRONIC CHOLECYSTITIS WITH NORMAL 
ENZYMATIC ACTIVITIES, STUDIED THIRTEEN TIMES OVER 
PERIOD OF THREE YEARS 


AmylI- 
opsin 


(Mg.) 


Tryp- Steap- 
sin sin 


(C.c.) | (C.c.) 


July 15, 1926.... 
June 14, 1927 
June 21, 1927...... 
July 
Aug. 22, 1927 
Sept. 1, 1927 

Jan. 14, 1928...... 
Jan. 23, 1928...... 
Feb. 3, 1928 


April 6, 1928 
July 11, 1928 
March 10, 1929.... 


Normal limits... .. 70-200 


One-hour 
Volume 


(C.c.) 


Amyl- | 
opsin 


(Mg.) 


Tryp- Steap- 
Date sin sin 


(C.c.) | (C.c.) 


June 19, 1926... 

June 10, 1927... 3. : : 100 

June 17, 1927... 3. g. 135 

June 23, 1927... 3. 160 

July 1, 1927....'3. 70 (+9 Hr.) 
July 8, 1927.... 3. 5. } 150 

70-200 


Normal limits. . 2.0-4.0 3.0-7.4 2.0-7.0 


CHART VI 
NORMAL CASE, STUDIED SIX TIMES OVER PERIOD OF SIX 
MONTHS 


Tryp- Steap- Amyl- | 
Date sin sin opsin 


(C.c.) (C.c.)  (Mg.) | 


Jan. 15, 1928......|2.9 


March 11, 1928.... 
March 25, 1928.... 
April 5, 1928 
July 29, 1928 


.0-7.0) 
{ 


Normal limits... .. 2.0-4.0/3. 70-200 


CHART VII 
CASE OF CHRONIC CHOLECYSTITIS WITH LOW ENZYMATIC 
ACTIVITIES, STUDIED FIVE TIMES OVER PERIOD OF 
TWO YEARS 


Steapsin Amylopsin 
(C.c.) (Mg.) 


Trypsin 


Date (C.c.) 


July 15, 1925 0.9 
Sept. 10, 1925 
Aug. 5, 1025...... 
June 8, 1927...... 

June 21, 1927..... 


Normal limits... .. 2.0-4.0 .0-7.5 


nal contents. The question naturally arises 
whether this is a true individual difference 
or simply an expression of unavoidable 
variations which may cccur in any individ- 
ual from day to day and which would 
therefore render the procedure inconsistent 
and unreliable. In an attempt to answer 
this question 4 cases were studied repeat- 
edly over periods of time ranging from six 


One- 
hour 
Volume 
2.7 (C.c.) 
2.6 
6.3 po 3.1 2.2 110 
3-9 Feb. 12, 1928......'2.6 4-4 1.2 140 
, 2.8 2.4 3.2 1.6 | 255 
2.8 2. 100 
3.0-7.5 2.0-7.0 3-0 3-2 110 
Date 
Cec) 
2.6 
2.3 4 2.0 155 
2.5 2 1.5 
3.1 a 1.9 
2.3 3.1 2.5 
Feb. 11, 1928...... 2.5 4.0 1.7 185 
4.5 5.6 160 
2.7 5.4 1.6 85 


CHART VIII 


DIMINISHED FERMENT ACTIVITIES IN jJAUNDICED CASE 
FOUND AT AUTOPSY TO HAVE CARCINOMA OF GALL 
BLADDER WITH NARROW KINKED COMMON 
BILE DUCT AND GENERAL ATROPHY OF 
ORGANS 


Amylop- Volume 


Time Trypsin Steapsin sin 
(Minutes) (C.c.) (C.c.) (Mg.) (C.c.) 
0.2 o.1 2.0 15 
ee 0.6 0.3 1.0 3 
0.9 0.4 2.8 5 
Average........ 0.6 0.3 26 


Normal limits. . 


2.0-4.0 3.0-7.5| 2.0-7.0, 70-200 


months to three years. Charts tv, v, v1, and 
vil summarize the findings in these 4 cases 
and bring out several important points. 
The enzymatic activities remained fairly 
constant from month to month and even 
from year to year; but the volume of the 
one-hour duodenal return varied widely. 
It also did not necessarily follow that 
when the one-hour amounts were large 
enzymatic activities were lowered. We are 
therefore inclined to ignore the volume of the 
duodenal contents collected and to consider 
only the enzymatic activities. The figures 
for trypsin and steapsin were especially 
constant while those for amylopsin were 
subject to more variation. Chart rv clearly 
shows the consistency of the procedure; 
on July 15, 1926, the figures for trypsin, 
steapsin, and amylopsin were 2.6 c.c., 
5.2.. and 2.3 mg., respectively; while 
three years later on March 10, 1929, they 
were 2.7 c.c., §.4 c.c., and 1.6 m.g. Chart 
tv also shows that occasionally in a normal 
case the figures for steapsin or amylopsin 
may drop below the low normal limits, 
but we feel that these occasional discrep- 
ancies are not frequent enough to con- 
demn seriously the consistency of the 
procedure and only serve as a warning 
against diagnosing hypopancreorrhea on 
the basis of one day’s findings. Repeated 
studies in doubtful cases apparently are 
indicated. 

Cases showing diminished enzymatic 
activities were not frequently encountered. 
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CHART IX 
CASES WITH DIMINISHED ENZYMATIC ACTIVITIES 


Tryp- Steap- Amyl- 
Case sin sin sin Diagnosis 
(C.c.) | (C.c.)  (Mg.) 
I 1.8 2.0 2.8 Chronic chol- 
ecystitis 
2 1.1 2.0 1.0 Chronic chol- 
ecystitis 
3 1.4 2.1 1.4 Chronic chol- 
ecystitis 
4 2.5 2.1 2.4 Cholecystec- 
tomy 
5 1.2 0.2 1.3 Hepatitis with 
jaundice 


Hepatitis with 
jaundice 


6 2.3 0.3 ‘5 


Carcinoma of 
gall bladder 
with jaundice 

Carcinoma of 
liver with jaun- 


dice, diabetes 
Severe diabetes 


Severe diabetes 
with lipemia 


Normal 
Limits. . .|2-0-4.0 3.0-7.5|2.0-7.0 


Chart vu presents the findings in a typical 
case of hypopancreorrhea studied five times 
and diagnosed clinically as chronic chole- 
cystitis with probable pathology in the 
pancreas. Despite the persistently low 
enzymatic activities in this case the stools 
were normal and the patient improved on 
medical treatment and gained 25 pounds in 
a year’s time. Chart vu presents the find- 
ings In a jaundiced case found at autopsy to 
have a carcinoma of the gall bladder and a 
narrow kinked common bile duct with the 
papilla of Vater patent. The pancreas was 
not diseased but there was a general 
atrophy. of the organs which probably 
accounted for the low enzymatic activities 
in this case. Chart 1x tabulates the findings 
in 10 cases with the figures for one, two, or 
all three of the enzymes lower than normal. 
In cases 4, 6, and 10, where only one of the 
enzymes is distinctly low, it is difficult to 


7 0.6 0.3 1.9 
8 1.9 2.5 a 
9 1.8 3.1 0.5 Po 
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state whether hypopancreorrhea exists or 
not. In the other cases with all the enzymes 
distinctly low or two low and the third low 
normal we feel that hypopancreorrhea can 
be safely diagnosed. It is evident that there 
is wide variation in the way the enzymes 
are affected or diminished in these cases 
and this indicates strongly that it is safer to 
study the concentrations of all three enzy- 
mes rather than to rely on the determina- 
tion of only one of them. It is interesting to 
note that in 3 of the 4 jaundice cases the 
figures for steapsin are unusually low and 
that in the. 2 cases of severe diabetes the 
amylopsin is more affected than the other 
two ferments. 


SUMMARY AND CONCLUSIONS 


1. Simplified procedures for determining 
the enzymatic activities of the duodenal 
contents are described. They were applied 
a total of eighty-six times to 52 cases. 


OcToBER, 192 


2. Normal standard figures are pre- 
sented based on the study of a group of 
16 normal cases. 

3. Repeated application of the methods 
to the same individuals yields reasonably 
constant results. 

4. Diminished enzymatic activities were 
found in only 3 out of 24 cases of chronic 
cholecystitis without jaundice. 

5. Diminished enzymatic activities were 
found in cases of cholecystitis, hepatitis 
with jaundice, carcinoma in the liver with 
jaundice, and in 2 cases of severe diabetes. 

6. Diminished enzymatic activities were 
repeatedly found over a period of two years 
in one case with noclinical evidence of hypo- 
pancreorrhea or disturbance of the stool. 

7. Hypopancreorrhea is difficult to es- 
tablish in borderline cases. In such one 
must determine the concentrations of all 
three enzymes rather than rely on the 
determination of one. 


| wi 


BEHAVIOR PATTERNS OF THE 
ALIMENTARY TRACT* 


T. Wincate Topp, F.R.c.s. ENG. 


CLEVELAND, OHIO 


URING the past five years, with the 
1) active cooperation of our medical 
students and as a part of the 
ordinary course of Anatomy, Miss W. M. 
Kuenzel and I have been conducting a 
series of demonstrations on the gastric and 
colonic behavior patterns. The advantage 
of this method of teaching is sufficiently 
obvious in that it transforms the laboratory 
into a clinic for the study of normal organs 
in their healthy activity. It certainly calls 
for more constant and assiduous attention 
on the part of the instructor but since it 
binds research and_ teaching closely 
together it provides a training for the 
student of the finest possible type and 
enlarges the experience of the instructor 
himself in an intensely practical manner. 
While one may apply to Man the general 
principles deduced from investigation upon 
lower mammals, detailed information 
regarding the structure and function of 
the human body can be obtained only by a 
study of Man himself. I will content myself 
here with a brief statement concerning the 
principal features of our study.! 

In order to obtain organs which can be 
depended upon to function without inter- 
ference by reflexes of central origin we 
find it necessary to put our students 
through a careful training in which they 
came to realize the significance of the 
roentgenographic and fluoroscopic methods 
of approach. By thus training and stabili- 
zing the stomach and colon we find we can 
elicit definite and characteristic responses 
to a variety of stimuli, and, as a result of 
our endeavors, we hope to supersede the 
present rough and__ undiscriminating 


' The extended results of our investigation are now 
being published in the Journal of Laboratory and 
Clinical Medicine to which the reader is referred for 
our complete argument and discussion. 


methods of clinical examination of the 
alimentary tract. 

So far as our colonic studies have pro- 
gressed we are still learning the method of 
stabilizing the bowel which is quite as 
sensitive as the stomach to extrinsic 
stimuli and even more refractory. In fact 
the colon forms a reliable index of sub- 
conscious mental strain or excitement, 
So easily is it thrown out of action that the 
mere fact of undergoing a fluoroscopic 
examination reduces or inhibits the regular 
peristaltic contractions of the proximal 
colon and may bring about a spastic 
condition. The stabilized proximal colon 
however shows a peristaltic activity only 
slightly less vigorous than that of the 
stomach. Roentgenograms taken at inter- 
vals of three seconds show this quite 
clearly and it is also obvious on the fluoro- 
scopic screen. For the clearest presentation 
of colonic activity a large opaque meal is 
necessary, say 12 oz. of buttermilk with 
4 oz. of barium sulphate. The best results 
are obtained in Sophomores in October, 
after a year of training in Anatomy and 
roentgenoscopic technique and before the 
stress of the winter’s studies have modified 
the normal healthy functioning of the bowel. 

The colonic activity observed is a 
regular katastalsis of a rhythm somewhat 
slower than gastric katastalsis but just as 
regular. We have never seen either anastal- 
sis or peristaltic rush though we do not 
mean to infer that these phenomena do not 
exist in Man. Indeed a very rapid massive 
contraction of the distal colon must occur 
to bring about defecation. We do however 
feel that both phenomena are present only 
occasionally. 

Our gastric studies are far more ad- 
vanced. So far we have investigated the 


* Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 1929. 
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response of the stomach to milk, buttermilk, 
water, lactic acid, heat, cold and the intro- 
duction of a foreign body, namely a rubber 
balloon. 

Milk, buttermilk and lactic acid each 
calls forth a secretion of gastric juice which 
causes lateral distention of the stomach. 
This distention is less pronounced after 
milk than after buttermilk and is still less 
marked after lactic acid. Water, which does 
not stimulate this secretion of gastric juice, 
produces no lateral distention. The water 
stomach however presents very active peri- 
stalsis which would be invoked as the de- 
termining cause of the rapid passage of the 
water meal through the pylorus but forthe 
fact that, after milk, we observe passage 
of barium through the pylorus in the 
absence of peristaltic waves. 

A buffered lactic acid of pH, induces a 
peristalsis almost indistinguishable from 
that of buttermilk. Both fluids call forth 
a massive wave of considerable amplitude 
and frequency, which almost nips the bari- 
um shadow in two in the pyloric canal. 
The actual rate of progress of the lactic 
wave is slightly slower than that of butter- 
milk which, in its turn, is slower than the 
milk wave. 

Milk induces a less active peristalsis 
than the other fluids. Waves are of smaller 
amplitude and frequency, are not so obvi- 
ous in the gastric tube and tend to break 
down into random and purposeless wavelets 
defined by us as shimmer. Curiously 
enough the area of shadow after a milk 
meal is smaller than that following a 
buttermilk meal of the same amount. 

For our gastric experiments we employ 
a 5 oz. meal, consisting of 4 oz. of vehicle 
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to which are added 33 gm. of barium 
sulphate because this small amount is com- 
pletely or practically passed on through 
the pylorus within an hour. 

The effects of heat and cold on the 
stomach are more pronounced by applica- 
tion of hot bag or cold pack to the abdomi- 
nal wall than by the administration of 
a hot (140°F.) or a cold (32°F.) meal. 
Heat to abdominal wall for a period of 
forty-five minutes before the swallowing of 
a regular opaque milk meal at 70°F. 
evokes a short narrow shadow of small area 
with intense peristaltic activity sustained 
over some twenty minutes. Cold under like 
circumstances produces much less effect on 
size of shadow and the peristaltic activity, 
though vigorous at first, is rapidly reduced 
and may be negligible after between five 
and eight minutes. 

A rubber bag in the stomach calls forth 
one of several types of response. There 
may be marked secretion of gastric juice, 
intense ballooning of Magenblase or even 
diaphragmatic flicker. 

We have reason to believe that the dif- 
ference between buttermilk and milk re- 
sponses is related to the presence of lactic 
acid in the former. 

In the irritable stomach we find the milk 
pattern as active as that of buttermilk. 
In the harassed stomach associated with 
marked mental anguish we find that even 
buttermilk fails to produce a vigorous 
peristalsis. 

It is our intention to pursue these studies 
further for the purpose of analyzing more 
fully the physiological activity of the ali- 
mentary tract. 


GASTRIC RESPONSE TO TOBACCO 
SMOKING“ 


InRvING GRAY, M.D., F.A.C.P. 


BROOKLYN, N.Y. 


N order to obtain definite data on the 
gastric secretory and gastric motor, 
activity of tobacco smokers, investiga- 

tions were carried out on 100 selected 
individuals who presented themselves with 
gastric complaints and who had an 
associated history of tobacco smoking. 
That tobacco smoking influences the 
secretion and motility of the stomach has 
been shown by the work of Lickint,? 
Skaller,?, Dixon,* Noah,* Craemer,® Adler® 
and others. Nicotine, and alkaloid, which 
has been proved to be the chief ingredient 
of tobacco, has a peculiar affinity for the 
autonomic nervous system, first stimulat- 
ing and then depressing the ganglia. 
Experimental evidence obtained after 


intravenous and subcutaneous injections 
of nicotine solutions in animals cannot be 
definitely applied to clinical symptoms in 


the human. 

The 100 patients who have been under 
observation and study during the past 
three years were all male adults between 
the ages of twenty and forty years. These 
patients had been smoking for a period 
of at least five years. The patients were 
divided into two equal groups, Group A 
comprising those with functional gastric 
disturbances associated with tobacco 
smoking and Group B comprising those 
with organic gastric disease associated 
with tobacco smoking. Because of the 
constitutional reactions of nonsmokers to 
tobacco, control studies had to be 
abandoned. 

The usual fractional meal and fluro- 
scopic examinations of the stomach were 
first made in order to obtain data of the 
existing secretory and motor findings 
before the test was started. After these 
criteria were obtained, in order to study 
the secretory activity, the individual 


smoked prior to the test meal, one hour 
after the test meal, and again two hours 
later. These experiments were conducted 
on different occasions. The duodenal 
bucket was in the stomach during the 
entire examination in order to study the 
secretory response. In order to study the 
motor response the patients smoked prior 
to the administration of the barium meal, 
fifteen minutes after the barium meal and 
then one hour later. These examinations 
were made on different days. 

The 50 patients in Group A were classi- 
fied as: 


1. Heartburn 

2. Duodenal Ulcer Symptom Complex 10 
3. Pylorospasm.. 

4. Probable Gastritis. 


Before that symptoms 
presented were functional in nature and 
due to tobacco smoking, studies including 
complete laboratory investigations were 
made to exclude organic disease either 
local or remote that might account for 
the gastric symptomotology. 

The 20 patients with heartburn showed 
after fractional analysis a normal acidity 
in 12, a hyperacidity in 6 and a hypoacidity 
in 2. Smoking before breakfast increased 
the gastric secretion and in 4 patients 
with a normal gastric curve a hyperacidity 
occurred. The most marked increase in 
acidity was seen when smoking was 
allowed two hours after the test meal was 
given. In some of these patients heartburn 
occurred in periodic attacks and would be 
quite severe and intractable until smoking 
was entirely withdrawn. On fluoroscopic 
study there was increased peristalsis in 4 
patients when smoking was permitted 
prior to or fifteen minutes after the barium 
meal was given. The emptying time was 
normal on all examinations. 


“Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 1929. 
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The 10 patients who presented the 
symptom complex of duodenal ulcer had 
been under observation for almost three 
years. Roentgenographic examinations for 
duodenal ulcer had repeatedly been nega- 
tive and relief was always brought about 
by the withdrawal of tobacco. Smoking 
prior to the test meal showed a definite 
increase in the fasting secretion. Two of 
these patients showed a_hyperacidity 
after the ordinary fractional meal and it 
was interesting to note that in 3 patients 
smoking one hour after the test meal had 
been given produced a prompt drop in 
the acid values. This hypoacidity remained 
during the entire second hour of the study. 
A definite hypersecretion and hyperacidity 
was observed in 8 of the 10 patients, 
when smoking was allowed at the end of 
the two-hour period. On fluroscopic study 
there was practically no variation in 
peristaltic activity at any time during 
the examinations except for a delay in 
the emptying time in 2 patients, when 
smoking was allowed prior to or after the 
barium meal was given. 

In the 10 patients with pylorospasm, 
fractional gastric analysis showed a normal 
acidity in 6 and a hyperacidity in 4. 
Smoking before the test breakfast caused 
an increase in gastric secretion, a hyper- 
acidity in 6 of the patients and a hypo- 
acidity in 2 which lasted during the entire 
examination. The decrease in acidity in 
these 2 patients was quite marked and 
also occurred in these individuals when 
they smoked one hour after the test meal. 
Smoking after the two-hour period caused 
an increase in secretion but the acid 
value remained the same. On study of the 
motor function there was increase of peri- 
stalsis in 2 of the patients when smoking 
was allowed fifteen minutes after the 
barium meal was given. On control study 
the emptying time was found to be normal 
in 9 of the patients and delayed in 1. 
When smoking was allowed at any time 
prior to or after the fluoroscopic examina- 
tion 3 of the patients showed a persistent 
pylorospasm with a delay in emptying. 
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The 10 patients with probable gastritis 
showed a slight increase in their fasting 
gastric content after tobacco smoking. 
These individuals were chosen from a 
group designated as probable gastritis, 
because of their anorexia, undernutrition, 
epigastric distress after meals and their 
history of tobacco abuse for many years. 
Several of these patients chewed tobacco 
and 2 of them were quite cachectic in 
appearance, presenting a clinical picture 
suspicious of malignancy. Fractional gas- 
tric analysis showed a normal acidity in 
2, a hypoacidity in 6 and an anacidity in 2 
Smoking prior to the test meal showed a 
hypoacidity in 8 of the patients and an 
anacidity in 2. Mucous was present in 
all of the specimens and digestion was 
very poor. The sensation of hunger in 
practically all of this group was satisfied 
by smoking. This is probably due to a 
central psychogenic factor rather than 
to an increase in digestive juice. Carlson 
and Lewis state that the hunger con- 
tractions of the empty stomach on smoking 
depend upon the strength of the tobacco. 

The control fluoroscopic examination of 
the stomach showed a normal peristalsis 
in 5 and a decreased peristalsis in 5, the 
emptying time being definitely increased 
in 2. Smoking prior to or soon after the 
barium meal produced an increase in the 
emptying time especially when smoking 
was allowed shortly after the meal was 
given. In 3 of these patients the stomach 
was empty within two hours. This 
pyloric insufficiency was probably depend- 
ent upon the secretory changes for all of 
these patients had distinct subacidity. 

Peptic digestion by the Mett tube 
method showed normal digestion in all 
of the 50 patients except 4 who had 
belonged to the group designated as prob- 
able gastritis. Despite the anacidity in 2 
of this group (gastritis) peptic digestion 
was present but it was definitely lessened, 
and in none was there at any time 4 

“‘gastrogenic”’ diarrhea. 

Group B was comprised of 50 patients in 
whom a positive diagnosis of duodenal 
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TABLE I 
GROUP A SECRETORY RESPONSE 


Gray—Gastric Response 


American Journal of Surgery 49 I 


TABLE II 
GROUP A MOTOR RESPONSE 


Duod. Proba- 
Heart- Ulcer Pyloro- ble 
burn | Symp. spasm Gas- 


Comp. tritis 
(20) | (10) | (10) (10) 
Fasting Gastric Con- 
tents.... -| 6ee.| Cc. | 16 
After Smoking...... 18 c.c. 25 c.c. 24 , 20 cc. 
Fractional Gastric 
Analysis 
Normal Acidity .. 12 8 6 2 
Hyperacidity..... 6 2 4 o 
Hypoacidity..... . 2 o o 6 
Anacidity........ o o o 2 
Smoking Prior to 
» Test Breakfast 
Normal Acidity... 8 6 2 o 
Hyperacidity . . 10 3 6 o 
Hypoacidity...... 2 I 8 
Anacidity........ o 2 
Smoking 1 Hr. After 
Test Breakfast 
Normal Acidity... 12 4 6 I 
Hyperacidity. ... 6 3 2 o 
Hypoacidity...... 2 3 2 7 
Smoking 2 Hrs. After 
Test Breakfast 
Normal Acidity... 4 2 6 2 
Hyperacidity..... 14 8 4 o 
Hypoacidity...... 2 o 6 
Anacidity........ o o 2 
In- In- Mucus 


creased creaseds in all 
Secre- Secre- Speci- 
tion tion mens 

poor 

diges- 

tion 


Peptic Digestion 
(Mett Tube  Nor- Nor- Nor- Nor- 
Method) mal mal mal mal 6 
De- 
creased 


4 


ulcer had been made by roentgenographic 
examination. These patients had been 
under care and study for a period of at 
least three years and had been consumers 
of tobacco from five to twenty years. 
There was a history of periodicity and 
chronicity of ulcer symptoms from two 
to sixteen years. Under medical manage- 
ment there was relief of symptoms for 
periods ranging from six months to three 


Duod. | 


Proba- 
Heart- Ulcer | Pyloro- 


ble 
burn Symp. spasm G: 
Com. 
(20) (10) (10) testes 
Control Gastric Flu- 
roscopy 
Peristalsis 
Normal... . 18 7 5 
Increased. . 2 3 | 
Decreased. . . 5 
Emptying Time 
Normal........ 20 10 9 | 8 
Increased...... o 2 
Smoking Prior to 
Fluroscopy 
Peristalsis 
Normal....... 14 6 8 6 
Increased. . 6 4 2 Oo 
Decreased. . o o 4 
Emptying Time 
Normal........ 18 8 7 4 
Increased... .. 2 o ar; 
Delayed. .... 2 3 
Smoking 15 Main. 
after Barium 
Meal 
Peristalsis 
Normal........ 14 7 6 6 
Increased. 6 3 4 0 
Decreased...... o 4 
Emptying Time 
Normal.... 8 7 3 
Increased. . 7 
Delayed. 2 3 
Smoking 1 Hr. after 
Barium Meal 
Peristalsis 
Normal. . 14 7 8 5 
Increased. 6 3 2 Oo 
Emptying Time 
Normal........ 20 8 7 7 
Increased...... o 3 
Delayed. .... o 2 3 


years and in 5 per cent it was necessary to 
curtail tobacco smoking completely in order 
to bring about an improvement in symp- 
toms. Barnett states: “There is no proof 
that smoking is of any importance in 
the etiology of peptic ulcer or gastric neuro- 
sis and secondly there is no proof that 
smoking has any effect upon the age of 
incidence of gastric and duodenal ulcer.’’® 

The ordinary fractional meal showed the 


) 
i 
1 
1 
i 
1 
e 
2 
n 
a 
n 
| 


American Journal of Surgery 


492 


TABLE III 
GROUP B SECRETORY RESPONSE 
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TABLE IV 
GROUP B MOTOR RESPONSE 


Nor- 
mal , Hyper-| Hypo- , An- Peptic 
Acid- | Acidity Acidity, Acid- | Diges- 
ity ity tion 
Fasting Gastric Content 
Average 20 c.c....... 18 30 2 
After Smoking.......... ‘ Nor- 
mal 
Average 35 C.c....... 10 35 5 
Fractional GastricAnaly- 18 30 2 Nor- 
sis mal 
Smoking Prior to Test 8 37 5 o Nor- 
Breakfast In- acidity mal 
crease de- 
in creased 
secre- imme- 
tion diately 
and after 
acid smok- 
figures ing 
over 2 
| hr. per. 
| 
Smoking 1 Hr. after Test 12 33 5 o Nor- 
Breakfast mal 
Smoking 2 Hrs. after 9 36 5 ° Nor- 
Test Breakfast mal 


of secretion lasting 30-45 


min. 


Increase 


usual curve for, duodenal ulcer in 30 of 
the 50 patients, 18 had a normal acidity 
and in 2 there was a hypoacidity. The 
fasting gastric contents averaged 20 c.c. 
and ‘after smoking tobacco the amount 
obtained was about 35 c.c. 

Fractional gastric analysis after tobacco 
smoking produced a hyperacidity in 7 of 
the 18 patients who had normal findings 
and 5 showed a hypoacidity which was 
present during the entire examination. 
These 5 patients had a quite distinct drop 
in gastric acidity whether smoking prior 
to or after the test meal. The drop in the 
acidity was precipitous and _ persisted. 
When the patient smoked two hours 
after the test meal was given a hyper- 
acidity was present in 36 of the group, 9 
showed normal findings and 5 showed 
hypoacidity. There was an increase in 
secretion in all of these patients which 
lasted three-quarters of an hour. 

Peptic digestion (Mett tube method) 
was normal in every instance. 

In the study of the motor response con- 
trol gastric fluoroscopy showed an increas- 
ed peristalsis in 31 individuals and normal 


Peristalsis Emptying Time 


Nor- In- | De- 
creased | layed 


Nor- In- De- 


mal creased creased mal 


Control Gastric 


Fluroscopy... 19 31 o 42 o 8 
Smoking Prior 

to Barium 

ee 8 40 2 39 I 10 


Smoking 15 Min. 
after Barium 


15 33 2 40 10 
Smoking 1 Hr. 

after Barium 

10 36 4 42 2 6 


peristalsis in 19. The emptying time was 
normal in 42 of the patients and delayed 
in 8. Rentention of barium in the stomach 
at the end of four hours was considered a 
delayed emptying time. Smoking prior to 
the administration of the barium meal 
produced the most marked hyperperistalsis, 
whereas smoking fifteen minutes after the 
meal showed a slight increase in peristalsis. 
Several of the patients showed a decrease 
in peristalsis particularly when smoking was 
allowed one hour after the barium meal. 
The emptying time was practically normal 
in all patients with but slight variation. 

The reports of roentgenographic findings 
by other examiners showed no constancy 
in the gastric motor response after tobacco 
smoking. Danielopolu® and his co-workers 
report that in their studies, roentgeno- 
graphic examination showed a tendency 
to paralysis of the contracting power of 
the stomach, starting ten to fifteen minutes 
after the first inhalation of smoke and 
persisting over an hour. This paralysis 
was often preceded by a phase of hyper- 
contractibility and occurred with large 
amounts of tobacco smoke. It is assumed 
that small doses may stimulate the 
contractibility. 

Adler® reported early and strong per!- 
stalsis with emptying time, while Kulbs'® 
obtained normal findings in most of his 
patients and at times either increased or 
delayed emptying time. 
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Five patients (Group B) who were 
excessive users of tobacco, smoking thirty 
or more cigarettes a day, and in whom 
medical management failed to bring about 
improvement of clinical symptoms until 
tobacco was completely withdrawn were 
tested with the alleged denicotinized prod- 
ucts. There was practically no change 
in the secretory or motor response as com- 
pared with the test when the usual nicotine 
product was used. 

The patients in both groups were 
tested with a solution of 1:100 and 1:10 
tobacco extract prepared according to 
Coca’s!! method in order to find out 
whether or not an allergic state was respon- 
sible for any of the symptoms. A good- 
sized wheal at the site of the injection with 
erythema around it and itching are the 
usual manifestations of an allergic phenom- 
enon. In none of these patients was there a 
positive test. These examinations were 
repeated in the same individual on different 
occasions and the skin reaction was always 
negative. We had to find some explanation 
for the fact that the same pharmocological 
substance can produce such varied effects 
in different individuals. 


SUMMARY 


1. Fifty patients with functional gastric 
symptoms attributable to tobacco smoking 
showed distinct variations in secretory 
and motor findings. Those patients who 
had heartburn, the symptom complex of 
duodenal ulcer and pylorospasm showed a 
hypersecretion when smoking was allowed 
on the fasting stomach and a distinct hyper- 
acidity, especially when smoking was per- 
mitted two hours after a test meal was 
given. Gastric secretion at this time was 
also definitely increased. There was a 
distinct hypoacidity in the patients desig- 
nated as having gastritis, whether they 
smoked prior to or after a test meal. 
Peristaltic activity was decreased and the 
emptying time increased in these patients 
(gastritis), while in the remainder there 
was an increase in peristalsis with slight 
delay in the emptying time. In the indi- 
viduals who had a hyperacidity, peristalsis 
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was either normal or increased and there 
was practically a normal emptying time. 
In those who had a hypoacidity or anacid- 
ity, peristalsis was definitely decreased and 
the emptying time increased. 

2. Fifty patients with duodenal ulcer 
showed an increase in gastric secretion 
and acidity if they smoked on a fasting 
stomach or two hours after a test breakfast 
had been given. In a few there was a 
decrease in acidity after smoking which 
would persist from one to two hours. These 
individuals showed a decrease in peristalsis 
and occasionally an increased emptying 
time. Peristalsis was generally increased 
when smoking was allowed prior to the 
administration of the barium meal. The 
emptying time was delayed in a few 
members of the group while some showed 
an increase. Smoking immediately after 
a meal appears to produce the least 
secretory and motor response. 

3. There were no changes in either 
secretory or motor response in the patients 
who were tested out with the denicotinized 
tobacco products as compared with the 
results obtained after the use of ordinary 
tobacco. 

4. There was no allergic reaction to 
tobaccoextract in any of these patients 
upon skin tests. 

5. The proteolytic action of pepsin was 
uniformly the same in all except 4 patients 
who showed a subacidity. 
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GASTRIC SECRETION AFTER PARTIAL 
GASTRECTOMY FOR ULCER“ 


AsHER WINKELSTEIN, 


M.D. 


NEW YORK 


HE present status of the normal 

mechanism of gastric secretion is as 

yet unclear. However we distinguish 
three phases: (1) cephalic: stimulation of 
the secreting glands in the body and fundus 
of the stomach through the vagus nerve 
(psychic and reflex stimuli); (2) gastric: 
stimulation of these glands by a chemical 
agent, either a hormone or a secretagogue, 
absorbed only in tke antrum and acting 
through the blood stream; and (3) 1 
testinal: stimulation through the small in- 
testine, probably chemical but possibly 
through a reflex mechanism although little 
is known of this as yet. 


TABLE I 
PHASES OF GASTRIC SECRETION 
Psychic 
| Sight 
Primary: Cephalic | Vagus | Reflex Odor 
| | Taste 
Continuous? 
Hormone 
Secondary: Gastric Chemical | 
| Secretagogue 


Hormone, or, 
Secretagogue, or, 


Reflex 


| (Antrum) 
f 
Intestinal 

In the type of partial gastrectomy 
(Hoffmeister) discussed here (Fig. 1), 
which means removal of the entire antrum 
and pylorus, plus gastrojejunostomy, these 
three phases of gastric secretion may be 
interfered with as follows: (1) Some vagus 
fibers are severed, probably influencing 
afferent stimuli more than efferent since 
the section takes place mostly below the 
distribution to the glandular secreting 
surface. (2) By removing the entire antrum, 
which is done in a properly performed 
partial gastrectomy, the chemical phase is 
entirely abolished. (3) The intestinal phase 


may be affected, but this cannot be dis- 
cussed at present due to the limitation of 
our knowledge. Obviously, then, it is the 
chemical stimulus that is chiefly disturbed 
by the operation. 

Actually, careful three-hour fractional 
test meal studies of gastric secretion six 
months after partial gastrectomy have been 
made and reported by Klein.! These 
studies demonstrated the following: (1) 
17 per cent of the duodenal ulcers were 
still moderately hyperacid; (2) 50 per 
cent of the duodenal, gastrojejunal, and 
gastric ulcers had a fairly low but con- 
tinuous acid curve; (3) 8 per cent of the 
duodenal ulcers had a little free acid late 
in the second and third hours, and (4) 
25 per cent of the duodenal, 50 per cent 
of the gastrojejunal, and 100 per cent of 
the gastric ulcers had achlorhydria for three 
hours. 

Certain theories have been suggested to 
explain these findings. The presence of free 
hydrochloric acid may be due to vagus and 
intestinal stimuli which were probably 
excessive in these ulcer patients before the 
operation. The absence of free hydro- 
chloric acid may be due either to a neu- 
tralization by duodenal and jejunal re- 
gurgitation, mucus, food and saliva, or 
there may be a real failure to secrete acid 
because of insufficient stimulation, or 
nervous inhibition, or there is possibly an 
inhibition by a patchy or diffuse gastritis 
which is often associated with ulcer. 

To date, the mechanisms involved in 
these theories have been studied only 
in the experimental animal. Because of 
this, and the great practical importance of 
this problem, the following investigations 

1 Klein, E. J. A. M. A., 89: 1235, 1927. 


* From the Wimpheimer Wards for the Surgical Treatment of Gastrointestinal Diseases and the Medical 
Department of Mt. Sinai Hospital. Read at the 32nd Annual Meeting, American Gastro-Enterological Associa- 
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wre carried out on patients from Dr. A. A. 
Berg’s service, with partial gastrectomy 
for duodenal gastric and gastrojejunal ulcer: 
(1) the excretion of neutral red in the 
stomach; (2) the effect of atropine on the 
gastric secretion. 


NEUTRAL RED STUDIES 


It has been established by numerous in- 
vestigators? that the failure of neutral red 
to be excreted into the stomach within two 
hours after intramuscular injection in- 
variably means a true achlorhydria. The 
presence of neutral red in the gastric con- 
tents means that the stomach is capable 
of secreting free hydrochloric acid. Oc- 
casionally, neutral red will appear and yet, 
during that test meal, no free hydrochloric 
acid can be demonstrated. However, in 
our experience, this signifies merely a 
temporary inhibition or a neutralization, 
and, sooner or later, by increasing the 
intensity of the stimulus, one will certainly 
provoke free acid. Inasmuch as the ques- 
tion in the partial gastrectomy cases 
with achlorhydria is whether the absence 
of the acid is apparent or real, this test 
is peculiarly suited to the study of this 
problem. 

The neutral red test, therefore, was car- 
ried out in 27 cases of partial gastrectomy 
for ulcer. The technique has been fully 
described elsewhere.” In 8 cases, free hydro- 
chloric acid was present after the operation, 
and in all of these the dye appeared 
promptly in twelve to thirty minutes. In 
15 cases, repeated Rehfuss and other test 
meals failed to reveal any free hydro- 
chloric acid, neutral red was not excreted 
into the stomach, and the total acidity 
figures were low (ranging from 5 to 12). In 
7 cases, free hydrochloric acid did not ap- 
pear, the total acidity figures varied from 
9 to 34, yet neutral red did appear in 
fifteen to forty-five minutes. However, test 
meals with various and stronger stimuli 
(bouillon, alcohol, chewing of oranges, sight 


* Winkelstein, A., and Marcus, J. M. J. A. M. A., 
92: 1238, 1929. 
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of appetizing food, aspiration after a reg- 
ular meal at home) subsequently revealed 
free hydrochloric acid in all 7 cases. 


Hf / 
ANTRUM \7 


INTACT STOMACH 


PARTIAL GASTRECTOMY 


Fic. 1. 


Apparently some of the cases have a false 
achlorhydria, and others a true one. In 
order to get further evidence as to whether 
one is really dealing with a true achlor- 
hydria in the cases where neutral red does 
not appear, in these instances histamine 
(1g mg.) was administered in addition to 
the neutral red and the test meal. Free 
hydrochloric acid, however, did not appear. 
It is also a suggestive fact that some cases 
exhibit free hydrochloric acid immediately 
after a partial gastrectomy which, after 
several months, disappears completely. 
One interesting case had free acid and 
excreted neutral red for six months post- 
operatively, and then developed an achylia 
and failed to excrete the neutral red. 


R. V. 
\ 
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ATROPINE STUDIES 


The effect of atropine on gastric secre- 
tion is very interesting. A great deal 


I. BEFORE ATROPINE 


Il. AFTER ATROPINE 


Fic. 2. 


of work has been done on the problem, 
and there is much difference of opinion. 
However, it is the concensus of opinion 
that atropine diminishes the gastric secre- 
tion in the intact human stomach. It must 
be added that it does not completely sup- 
press the secretion after a meal, it merely 
lessens it. Inasmuch as in a properly per- 
formed partial gastrectomy the second, 
gastric, or chemical phase is removed, it 
seemed important to study the effect of 
atropine in the cases which, after partial 
gastrectomy still exhibited free hydro- 
chloric acid. 

Before doing so, however, the effect of 
atropine in 27 miscellaneous controls with 
normal intact stomachs was observed. 
Atropine lessened the secretion in a 
varying fashion (Fig. 2). In a few, the 
curve was lowered slightly or not at all. 
In most instances it was decreased about 
one-third. A small number (4) did not show 
free acid for fifteen minutes after the meal, 
but then it appeared normally again. We 
did not encounter any patient with an in- 
tact stomach in whom atropine stopped the 
secretion of free hydrochloric acid com- 
pletely for two hours. 

Quite different was the case with the par- 
tial gastrectomy patients. Forty patients 
were investigated. The average curve 
before operation was 50 to 80 free hydro- 
chloric acid, and after operation 15 to 34. 
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Following the administration of the atro- 
pine, free acid did not appear for two hours 


(Fig. 3). 


1. PREOPERATIVE 


Il. POSTOPERATIVE 


Ill. ATROPINE (POSTOPERATIVE) 


a “a a a 
} 1 2 
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In 6 cases, atropine sulphate, 1 mg. was 
given by mouth twenty minutes before a 
usual breakfast at the patient’s home. 
The large Ewald tube was passed one and 
one-half hours later. The gastric contents 
did not show any free hydrochloric acid. 
Control studies did show the free acid. 

It is very tempting to conclude from 
this atropine study that, when gastric 
secretion is present after partial gastrec- 
tomy for ulcer, for the first two hours at 
least it is due to stimuli over the vagi. 
This may be correct for the following 
reasons: (1) In dogs with a partial gas- 
trectomy in whom hydrochloric acid is 
being secreted in a fundus Pawlow pouch, 
atropine will stop that secretion for some 
hours (Klein). (2) It is generally accepted 
that atropine acts on the vagus nerve ends. 
(3) The intestinal phase of secretion, 
which is probably chemical, does not 
usually produce secretion until the fourth, 
fifth or sixth hour. (4) The uniform results 
in this series of 40 cases is quite convincing. 

It may be objected that atropine de- 
creases the secretion already decreased by 
the operation so that neutralization of the 
smaller amount is easily affected. This is 
certainly possible, but it is striking that 


80 
40 i 
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50 
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some of the patients had very high acid 
curves, and yet after atropine free hydro- 
chloric acid did not appear. Also, in some 
of the control cases, the curve was very 
low yet atropine did nct cause a disap- 
pearance of the free hydrochloric acid. 


DISCUSSION 


From the experimental studies of Exalto* 
and Mann,‘ wherein chronic jejunal ulcers 
were producing by gastrojejunostomy after 
sidetracking the alkaline duodenal con- 
tents, it seems highly probable that acid is 
one of the vital factors in the ulcer prob- 
lem. Also, clinically, the most promising re- 
sults in the medical treatment of ulcer 
have been seen with the use of the Sippy 
cure, which is based on the maintainance 
of a low or anacid gastric content. Further- 
more, the large series of 600 cases in 
whom Dr. Berg has performed a partial 
gastrectomy for ulcer is convincing that 
the patients without free hydrochloric 
acid postoperatively are remarkably free 
from complaints and recurrences. 

These atropine studies may be of 
practical importance. It is apparently 
possible to produce for long periods of 
time a complete achlorhydria in the 


3 Exalto, J. Mitt. a. d. Grenzgeb. d. Med. u. Chir., 
23: 13, IQII. 
* Mann, F. C. Ann. Surg., 77: 409, 1923. 
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patients, who still exhibit free hydrochloric 
acid after partial gastrectomy for ulcer. 
A limited experience with the small 
percentage of patients who have symptoms 
postoperatively shows that the administra- 
tion of atropine by mouth proves helpful 
in the relief of their symptoms. 


SUMMARY AND CONCLUSIONS 


1. After partial gastrectomy for gastric, 
duodenal or gastrojejunal ulcer, free hydro- 
chloric acid is present in the gastric contents 
of some patients and not in others. 

2. The mechanism for this abolition or 
maintainance of free hydrochloric acid 
after partial gastrectomy is discussed. 

3. Using neutral red and histamine it 
is possible to demonstrate that, when acid 
is absent, in some cases it is a true achylia 
and in others a false one. 

4. When free hydrochloric acid is pres- 
ent it is possible to completely suppress 
it for two hours by the exhibition of 
atropine. 

5. The presence of free hydrochloric 
acid after a partial gastrectomy may 
therefore be due to vagus nerve stimulation. 
Other explanations are possible. 

6. The bearing of these findings on the 
ulcer problem is pointed out, particularly 
the importance of producing, if possible, 
by medical or surgical methods, separately 
or combined, an achlorhydria. 


plays such a great part in many di- 

gestive processes and its variations 
give important indications about the func- 
tion of the gastric glands, it is worth while 
to get the fullest possible information on 
this valuable reagent of the alimentary 
tract. 

The acidity of the gastric juice is due al- 
most exclusively to hydrochloric acid. The 
presence of lactic acid in the normal gastric 
juice is extremely doubtful, although 
there are indications that lactic acid is 
produced by the mucous membrane of 
the stomach under the influence of the 
vagus nerve (Masucci and Saccardi*). 
It seems that quite different relations 
may be found in pathological cases. 
Thus there are indications that the cancer 
tissue and the bacteria free filtrate of 
the gastric contents in cancer tissue and the 
bacteria free filtrate of the gastric contents 
in cancer patients form lactic acid from 
sugar (Warburg and Minami,? Mendel 
and Engel’). 

The concentration of acid in the pure 
gastric juice of man and of the dog is 
equal to 44 per cent to 58 per cent (Rose- 
mann‘). In pure gastric juice almost all 
this acid is dissociated. It is spoken of as 
“free acid.” The purest gastric juice, 
however, contains some protein, and a 
part of the HCI, of course very small, is 
therefore bound to the protein, forming a 
protein salt of the hydrochloric acid. 
The “free” acid with this “‘combined” 
acid gives the “total” acidity of the gastric 
juice. Thus we may speak of the “‘actual” 
and the “potential” acidity of the gastric 
juice (Katsch‘). 

From the point of view of human phys- 
iology the data obtained by Carlson® in 2 
cases of occlusion of the esophagus and 
gastric fistula are of interest. The free 
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THE ACIDITY OF THE GASTRIC JUICE® 


B. P. Basxin, 


MONTREAL, CANADA ° 


M.D., D.SC. 


acidity of “‘appetite juice” in Mr. V. 
(complete occlusion of the esophagus) 
was on an average equal to 0.40 per cent 
HCl, the “total” acidity to 0.48 per 
cent HCI. In Mr. E’s case (incomplete 
occlusion of the esophagus) free acidity 
of the appetite juice was on an average 0.34 
per cent and the total acidity 0.44 per 
cent. 

In some of the best modern treatises on 
diseases of the alimentary tract (see, for 
example, a discussion of the gastric secre- 
tion by G. Katsch®) one may find the 
statement that in pure gastric juice, or 
gastric contents free from proteins (e.g. 
an alcohol test meal), determination of 
the free acid (Tépfer’s reagent, dimethyl- 
amidoazobenzol) is unnecessary since the 
curve of the total acidity (titration with 
phenolphthalein) runs parallel and very 
close to the curve of the free acid. As we 
shall see later on this statement is not quite 
correct, since there are normal conditions 
even in which the acid-binding power of 
the gastric juice may be greatly increased. 

We must of course discriminate between 
the acidity of the pure gastric juice and 
the acidity of the gastric contents. The 
acidity of the latter is always lower. There 
are several factors which are responsible 
for this lowering of the original acidity of 
the gastric juice (Babkin’): the neutralizing 
action of saliva, foodstuffs and gastric 
mucus; regurgitation of alkaline duodenal 
juices into the stomach during normal 
digestion; influence of the water and 
chloride content of the body on the gastric 
secretion, etc. The less the secretion of 
gastric juice, the more effective some of 
these factors are. 

There is, however, one other factor 
which must be taken into consideration 
when the acidity of the gastric contents is 
discussed. That factor is the variations in 


* Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 19209. 
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the acidity of the pure gastric juice it- 
self. For long the theory of Heidenhain 
and Pavlov® predominated in physiology, 
namely that the juice elaborated by the 
gastric glands always contains the same 
percentage of hydrochloric acid. Differ- 
ences in the acidity of the pure gastric 
juice they held to be due to the neutralizing 
power of the mucus secreted by the surface 
epithelium of the stomach and the rate 
of secretion of the gastric juice. The 
slower the secretion of gastric juice the 
greater is the neutralization by the mucus 
and vice versa. Recently, however, there 
have appeared from many sides indica- 
tions that gastric juice may be secreted by 
the gastric glands with different degrees of 
acidity. Dr. D. R. Webster in my labora- 
tory attacked this problem anew. The 
experimental data of other investigators 
were controlled and new data were added 
to the old facts. 

What are the facts which indicate that 
the acidity of pure gastric juice undergoes 
variations? The chief evidence supporting 
this point of view is as follows: 

1. With the diminution in strength of 
the stimulus, as in the late hours of the 
digestive period (Foster and Lambert’) or 
at the end of sham feeding (Rosemann’®), 
the acidity of the gastric juice diminishes, 
sometimes independently of the rate. of 
secretion. Thus the variations in the 
acidity of the gastric juice could not 
be explained by neutralization with mucus 
alone. 

2. Only under the action of one and 
the same stimulus may a direct relation be 
observed between the rate of secretion of 
the gastric juice and its acidity. As soon 
as a new stimulus enters the field this 
relation may be changed independently 
of the rate of secretion (Savich"). 

3. There are chemical agents and drugs 
which stimulate chiefly the secretion of 
the liquid parts of the gastric juice and of 
hydrochloric acid, such as alcohol (Rad- 
zikowski,!2 Zawrieff!*) and those which 
activate chiefly the production of gastric 
mucus and enzymes, such as pilocarpine 
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(Zitovich'* in a dog, Kalk,!® Scimone"® 
in man). 

4. Stimulation of the vagus nerve with 
induction current activates the secretion 
of gastric juice. At the beginning of the 
experiment, however, mucus appears in 
flakes, then there is a flow of mucoid fluid 
of neutral or alkaline reaction and at 
last begins the secretion of an acid gastric 
juice. The mucus is present in greater or 
less degree (50 or more per cent in all 
samples of juice, greatly lowering its 
acidity (Oushakov"’). Since the histological 
changes in the surface epithelium under 
these conditions are very insignificant and 
the changes in the chief cells of the fundus 
peptic glands are on the other hand very 
marked, one is justified in considering that 
at least a part of this mucus is a product 
of the secretory epithelium (Savich"). 
This abundant secretion of mucus under 
rhythmic stimulation of the vagus nerve 
led Oushakov'” to suppose that there 
exist special “‘mucus-secretory” vagal 
nerve fibers. 

These examples are sufficient to demon- 
strate that acidity of the purest gastric 
juice may be affected by certain conditions. 

Before discussing the causes of these 
variations I should like to emphasize a 
certain conception which will facilitate 
the understanding of the function of the 
digestive glands. It will be remembered 
that most of the glands are built up of 
different cellular elements, and moreover 
it is quite possible that each group of 
these cellular elements receives its separate 
nerve supply or reacts in a peculiar way 
to a hormone or hormones activating the 
corresponding gland. In other words, 
the qualitative changes in the composition 
of the juice may depend not only on the 
qualitative changes but also on the quanti- 
tative changes in the activity of separate 
groups of cellular elements in a given gland. 
Thus, for example, if fat is admixed to the 
food the pepsin content of the gastric 
juice is low and its acidity is low; after 
injection of pilocarpine the pepsin content 
is high, acidity is low, and a large amount 
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of mucus is present; weak solutions of 
alcohol provoke a copious secretion of 
gastric juice with high acidity and low 
content of pepsin. More interesting combi- 
nations may be observed in experimental 
pathological cases (Zawrieff'*), in which 
one may observe the divergence of the 
function of different glandular elements 
of the peptic glands. 

Considering the gastric glands from this 
point of view (only fundus glands will 
be discussed here), we find roughly four 
(probably more) different secretory ele- 
ments associated with the formation of 
gastric juice: 

1. The surface epithelium cells, de- 
scending along the rugae of the gastric 
mucous membrane to the neck of the gland. 

2. The “chief neck cells” (Bensley’’), 
“mucoid cells” (Lim!%), Nebenzellen (Zim- 
mermann”), Zwischenzellen (Aschoff?'). 
These cells are found not only in the 
neck but also in the body of the gland. 

3. The chief body cells or peptic cells. 

4. Parietal or oxyntic cells. 

All these cells give different staining 
reactions. The most interesting fact is 
that the mucoid cells, or chief cells of the 
neck, or Nebenzellen, may be stained by 
mucin stains (mucicarmine, muchematein). 
It seems that the secretory product of 
this cell is not a true mucin but is closely 
related to this glucoprotein. 

The chief cells of the neck, as one may 
see from Bensley’s?? microphotograph of 
cat’s gastric mucous membrane, occupy 
almost one-third of the peptic gland. 
They may be found also in the body 
of the gland. Besides this Aschoff!? points 
out that at least in the dog’s stomach 
there is a narrow region, 1.5 cm. wide, 
of the mucous membrane in the vestib- 
ular region, where the glands are com- 
posed of mucoid (Zwischenzellen) and 
oxyntic cells only. There are different opin- 
ions as to what is meant by mucoid cells. 
Some investigators (Kirk?*) look on these 
cells as a retrogressive stage of the chief 
pepsinogenic cells. Others (Lim’®) believe 
that the mucoid cells are a progressive 
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stage of peptic cells giving origin to this 
last kind of cell. Zimmerman”? is of the firm 
opinion that these cells are cells sui generis, 
at least in adult life. 

However this may be, there is little doubt 
that the mucoid cells produce a secretion 
which mixes with the gastric juice. How is 
this secretion to be determined? This is one 
of the difficult problems which we have 
not yet solved, although we obtained some 
indications as to how to approach it. 

- Like many other investigators also we 
have observed variations in the acidity of 
pure gastric juice. The first task was to 
check the neutralizing effect of the visible 
mucus. This was done by centrifugalizing 
samples of gastric juice, when the volume 
of mucus was then determined. Or the juice 
was filtered through a alundum crucible, 
the residue dried in an oven at 105°c. and 
the dry weight of mucus determined. Al- 
though usually the proportion of visible 
mucus to the liquid parts of the juice in- 
creases with'the diminishing rate of the 
secretion, and this coincides in most cases 
with a fall in the acidity of the juice, we 
found in many instances a deviation from 
rule. In the following experiment on a dog 
with esophagotomy and gastric fistula we 
see the influence of regurgitating duodenal 
juices and of the gastric mucus on the 
acidity of the gastric juice secreted after 
ten minutes’ sham feeding with meat 
(Table 1). In the first three samples of the 
juice the total and free acidity were lowered 
by the presence of bile. Both acidities 
reached their highest point when the juice 
became clear, but the increasing amount of 
mucus, which coincided with the di- 
minishing rate of secretion, lowered them 
again, especially the free acidity. The ninth 
sample, however, although containing the 
greatest amount of mucus, had a higher 
total acidity than samples 7 and 8. 

However, in the following experiment 
on a dog with a Heidenhain pouch the first 
hour produced less mucus than the second, 
though the acidity was higher in the second 
hour (Table 11). 


From these few examples it is clear that 
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TABLE II 


DOG WITH ESOPHAGOTOMY AND GASTRIC FISTULA HEIDENHAIN’S POUCH DOG 
10 min. sham feeding with meat 600 c.c. of milk with 15 c.c. of absolute alcohol 
| Mucus Free Total Mucus | Mucus 
Free | Total | Chlor- 
Time! ‘te Vol- Amount,, HCl HCI Actual | Volume, 
‘Amount HCI | HCI | ine Hours 
16 | : ume, Remarks C.c. Per Per Vol., Per 
Mia. Per Per | N/10 Per Cent Cent Cent 
‘ Cent Cent NaCl 


I 28.0 | 0.43 | 0.51 | 1.36 1.0 Bile 
2 , 22.0| 0.44, 0.52. 1.36 1.7 Bile 
3 12.0 | 0.44 | 0.52 1.43 3.8 Bile 
4 4-3 | 0.51 | 0.62 1.33 23.2 , Clear 
5 4-1 0.53 | 0.62 | 1.36 29.2 Clear 
6 4.3 | 0.47 | 0.56 | 1.4 45.0 Clear 
Great 
3.4 0.290 0.43 35.0 amount 
of mucus 
Great 
| | ©. 47 50.0 | amount 
of mucus 
Great 
9 2.2 | 0.29: | @.g1 | .... 77.0 amount 
of mucus 


the diminished acidity of the gastric juice 
cannot be explained in all cases by neutrali- 
zation with the mucus. 

Several explanations of this phenomena 
are suggested: 

1. According to Hammarsten*™ the mu- 
cus is precipitated by a weak hydro- 
chloric acid and dissolved in an acid with a 
concentration higher than 0.15 per cent- 
0.2 per cent. Therefore one may suppose 
that part of the mucus secreted by the 
surface epithelium may go into solution in 
the pure gastric juice. Part of it, how- 
ever, is in an insoluble form, since the visible 
mucus may stay for hours in gastric juice 
without being dissolved to a marked 
degree. 

2. According to Rosemann’’.*® the total 
chlorine content of pure gastric juice of 
dogs is very constant. This chlorine may 
be present in the juice in two forms: in the 
form of hydrochloric acid and in the form 
of neutral chlorides. At the beginning and 
at the height of secretion, when the cells 
receive the maximum of the nervous im- 
pulses, the greater part of the chlorine 
appears in the form of hydrochloric acid. 


I 8.4 0.36 0.44 0.1 
2 8.0 ; 0.43 0.49 | 0.3 ey 
3 5.3 0.38 0.43 0.5 9.4 
4 0.6 0.05 0.07 0.15 25.0 
5 0.95 wa 0.07 0.25 26.0 


At the end of the experiment, when the 
stimulation of the secretory cells is not so 
strong, a greater part of chlorine than 
before takes the form of neutral chlorides. 
McLean and his co-workers** came to 
analogous conclusions, but carried this 
theory to extremes. According to them 
the fall in concentration of the hydrochloric 
acid and corresponding rise of sodium chlo- 
ride in the stomach contents and in pure 
Pavlov’s pouch juice are not brought about 
by regurgitation of alkaline duodenal juices 
from the duodenum. The total chlorine in 
the secreted juice remains constant but an 
increase in acid is accompanied by a de- 
crease in neutral chlorine, and vice versa. 
According to these authors at the end of 
secretion a neutral fluid is secreted by the 
gastric glands and reduces the gastric 
acidity to the fasting level when a neutral 
fluid is secreted. They come back to the 
idea, long ago discarded, of the Verd- 
tinnungssekretion. This theory as it is can- 
not be accepted since it contradicts the 
commonly known facts (regurgitation of 
duodenal juices, influence of mucus, a very 
small amount of secretion at the end of 
the experiment, which cannot do very much 
in the sense of neutralization of the gastric 
contents, etc.). Still there are some facts 
which can only be explained from the 
point of view of secretion of neutral or 
alkaline fluid by the peptic glands. Whether 
this is due to the qualitative change in the 
activity of certain cells (e.g., oxyntic cells 


instead of HCI could secrete NaCl), or 


en 
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to the different quantitative activity of dif- 
ferent glandular elements (e.g. of mucoid 
cells) we cannot say definitely. 

Since the secretion of the mucoid cells 
has the character of mucin, we made an 
attempt to determine the presence of 
this special mucin in the gastric juice. 
Our method was based in the character- 
istic behavoir of mucoproteins, as com- 
pared with other proteins, towards acetic 
acid. “‘Whereas simple proteins were not 
precipitated by dilute acetic acid in the 
cold, mucoproteins were; and furthermore 
the precipitate thus formed was not redis- 
solved on addition of a moderate excess of 
reagent” (Levene’’). After filtration of the 
juice we neutralized it, and added diluted 
acetic acid. The acid gave a scanty 
precipitate, oftem in the form of fine 
flakes. The juice was filtered again through 
the alundum crucible, and the dry residue 
of visible and dissolved mucus determined. 
This method is not quite free from errors. 
As Hammarsten*‘ showed, the dilute acetic 
acid precipitates not only mucin but some 
nucleoprotein also. Some denaturate pro- 
teins (during neutralization of the gastric 
juice) may be precipitated by acetic acid.* 
Some part of dissolved mucus may be 
lost, being digested by pepsin-hydrochloric 
acid. Dr. P. A. Levene kindly analysed 
some of the precipitates (acetic acid and 
aceton precipitates) obtained by us from 
pure gastric juice of the dog, and found that 
on hydrolysis they gave strong reductions, 
thus indicating that they belong to the 
mucins or mucoids. Also neither of the 
substances contained any phosphorus, 
showing that the material was not con- 
taminated with nucleins or nucleo-proteins. 
Thus in pure gastric juice mucin is present 
in soluble form. We are now checking our 
method. 

The following experiment on a dog being 
an acute case, is especially instructive. 
We see here the variation in almost all the 
constituents of the juice (Table 11). 
From this experiment one may see that 
under the influence of the stimulation of 


* Personal communication of Dr. P. A. Levene. 
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TABLE Ul 
RHYTHMIC STIMULATION OF VAGI 
NERVES 

Dog with permanent gastric fistula under chloralose 
and urethane. Esophagus tied. Pylorus, on boundary 
of duodenum, tied. Both vagi cut in neck. Alternative 
rhythmic stimulation by induction current of each 
nerve for ten minutes. Coil 14 to 7. 

| 


Free | Total 


GASTRIC FISTULA. 


Dis- 


| Time | Visible | 
of Acid- Acid- | Chlor-| Mucus,| 
No. of |Collec-| Amount,| ity, | ity, | ime | Per Per 
Sample | tion, C.e. Per | Per | n/1o | Cent Cent 
Min- Cent! Cent | NaCI; G. 
utes (dried) (dried) 
I 20 3.7 0.07) 0.13 
2 20 6.1 0.22; 0.290 | 1.0 |; 2.59 
3 20 6.0 0.31, 0.38 0.85 6.903 | 0.2 
4 10 4.0 | 0.36) 0.41 | 1.42 | 3.13 | 0.86 
5 10 11.0 0.40 0.45 1.50 1.20 | 0.309 
(partly 
lost) 
6 10 15.5 0.45| 0.51 | 1.54 4.28 | 0.08 
7 5 7.4 0.62 0.69 1.40 1.86 | 0.050 


the vagus nerve the proper composition 
of the gastric juice is not obtained at once. 
We are justified therefore in supposing that 
the vagus supplies with different nerve fibers 
the different cellular structures of the gastric 
glands. It seems that the induction current 
first affects the fibers innervating the mucoid 
cells, and only later those which innervate 
the oxyntic cells. 

The data communicated in this paper 
show that the composition of the gastric 
juice, and especially its acidity, depend to 
a certain degree on the work of the different 
cellular elements of the glands. 

Since different food substances stimulate 
in different degree the activity of the 
various secretory elements of the gastric 
glands,*® one may attempt to regulate the 
work of these glands in some pathological 
conditions. (Cf., for example, Smithies’*’ 
diet in the treatment of peptic ulcer and 
Jarotzky’s*® diet proposed in cases of ulcer 
and hypersecretion). 

Much more work must be done in this 
respect, but the preliminary data are 
already encouraging. There is very little 
doubt that only the most detailed and pre- 
cise physiological knowledge of the secre- 
tory and motor functions of the stomach 
will enable a medical man to regulate its 
working at will. 
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SUMMARY 


Data concerning the activity of the 
“mucoid cells” of the gastric glands were 
considered, and the possible influence of 
their secretion on the acidity of the gastric 
juice was discussed. 
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DISCUSSION 


Dr. Jacop KAUFMANN: Dr. Babkin stressed 
the necessity of differentiating the secretions 
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of tthe three different secretory elements of 
the gastric glands, i.e. peptic cells, oxyntin 
cells and mucoid cells. He further emphasized 
that these different types of cells are innervated 
by different nerve fibers. This is of the utmost 
importance for the study of derangements of 
the gastric secretory function in disease. 

In this connection I recall a paper in which 
I described a pathological decrease of mucus 
secretion. I gave the condition a name 
“Amyxorrhea Gastrica,” and discussed its 
relation to hyperacidity and its role in the 
development of gastric ulcer.* I further called 
attention to the fact that with the healing of 
the ulcerative process there is often noted a 
great increase in the amount of mucus and 
the development of a mucus gastritis. Turck 
in studying the factors concerned in the 
healing of artificial ulcers in the dog found 
a great increase of mycogen cells. 

As a rule in the experimental study of the 
ulcer problem, and I include here all operative 
procedures because they represent experiments 
on the living human being, the question of 
acidity is considered too exclusively. It 
certainly plays a réle, but it is after all only 
one factor among others. In clinical work 
also, too little attention is paid to the other 
component parts making up gastric secretion. 

If we want to gain an understanding of 
ulcer pathology, we shall have to consider 
all factors coming into play in the production 
of ulcers, not only the various disorders of 
secretion, but also the motor and sensory 
disorders and further, and most essentially, 
the underlying systemic derangements which 
provoke these and many other local disorders. 

The same applies to the problem of the 
healing of ulcers. For there is no doubt whatso- 
ever that a high percentage of ulcers have a 
natural tendency to heal, a fact to be kept 
well in mind when discussing the question 
of whether, when and how to operate. 

Dr. Smitruies: Much fine work has been 
done on gastric secretion in this country, 
by Brown, Rehfuss, and others, but it takes a 
paper such as that of Dr. Babkin to call our 
attention to the fact that the gastric secretion 
is largely accidental to the individual at the 
particular time of the observation. We should 
try to visualize results pathologically and not 


*Kaufmann, J. Lack of gastric mucus (amyxorrhea 
gastrica) and its relation to hyperacidity and gastric 
ulcer. Am. J. Med. Sc., Feb. 1908, Trans. Am. Gastro- 
enterol. Assoc., 1907. 
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chemically. It is not possible to say, intelli- 
gently, that ulcers have this much acid, 
and non-ulcerated stomachs do not have so 
much. We must know what kind of ulcers 
we are talking about: whether they are an 
acute condition of an ulcer, whether they are 
chronic condition of an ulcer, whether they 
are scarred ulcers, or healed ulcers, etc. It is 
for that reason that one finds so great a 
difference in reports: I do not believe that 
continuous acid secretion means continuous 
ulcer, either. In the presence of devitilized 
tissue, all we need for its digestion is the 
triad: acid plus pepsin plus protein; the diges- 
tion (opening of ulcer) takes place irrespective 
of strength of acid. We do not, in our clinic, 
pay 
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secretion. We have not made an Ewald test 
meal in five years, because we feel that the 
question of acids is in such a state of flux 
that we cannot get much information from 
our patients by examining them in that 
respect. Dr. Babkin’s work has shown us that 
we might just as well disregard some of our 
previous acidity figures. We do test our 
stomachs under stress of work, as by the 
Riegel dinner. 

Dr. Jarotski was by no means the originator 
of the type of feeding of which Dr. Babkin 
speaks in the treatment of ulcer, as a paper 
of mine was presented at least three years 
before Dr. Jarotski presented his work, in 
which I presented the same type of therapeutic 
diet which Dr. Babkin has mentioned here. 


PHENOMENA INCLUDING RECURRENT 
ULCER FOLLOWING RESECTION OF 
BENIGN LESIONS* 


James F. Wetr, M.D. 


ROCHESTER, MINN. 


ARIOUS forms of treatment, each 

with its advocates, medical and 

surgical, have been evolved for the 
treatment of peptic ulcer. Failures have 
occurred with all types of treatment. 
Partial gastric resection as a_ surgical] 
procedure has been advocated in recent 
years as a more promising means of relief; 
it has been urged for use in the primary 
uncomplicated cases, and excellent results 
have been claimed. Untoward symptoms 
may occur in some cases, but as yet there 
is little in the literature in regard to any 
of these difficulties. In this paper I shall 
review the cases observed at The Mayo 
Clinic in which difficulties have been 
encountered. 

The number of patients subjected to a 
Polya or Billroth type of gastric resection 
for benign peptic ulcer during the years 
1922 to 1927 is shown in Table 1. Of these 


TABLE I 


FOR GASTRIC, DUODENAL AND GASTRO- 
JEJUNAL ULCERS (1922 TO 1927) 


RESECTION 


Operation 1922 1923 1924 1925 1926 1927 Total 


Billroth wu for 


Billroth 1 for duodenal 
ulcer 


gastric 


Billroth 1 and excision 
for gastrojejunal ulcer. 

Resection with Polya 
anastomosis for gastric | 

Resection with Polya 
anastomosis for duo- 
denal ulcer 

Resection with Polya 
anastomosis and exci- | 
sion for gastrojejunal | 
36 | 44 | 150 

103 |103 418 


418 patients I have found 57 who presented 
further symptoms. The distribution of 
these cases is shown in Table u and the 


TABLE I 
DISTRIBUTION OF CASES* 


Bill- 
roth 
Il 


Recurrences Total 


Polya 


Secondary operation (clinic). 
Secondary operation (elsewhere) 
No secondary operation 
Examined at clinic 
Examined elsewhere. . . . 
Letter from patient (probable 


Indefinite (possible ulcer)... .. 3 


* Half of the stomach or more was removed in twenty- 
seven of the fifty-seven cases, a third or a half was 
removed in fourteen cases, pylorectomy of varying 
extent was performed in fourteen cases, and the extent 
of the resection was not stated in two cases. 


TABLE III 
LESIONS FOR WHICH RESECTIONS WERE PERFORMED 


Bill- 
roth 


Polya Total 


Lesion 


Gastrojejunal ulcer following 
gastro-enterostomy 
following 


Gastrojejunal ulcer 


Devine operation............ 


Gastric ulcer following gastro- 
enterostomy 


Duodenal ulcer.......... 


Recurrence of duodenal ulcer... . 


Duodenal ulcer following gastro- 


types of lesions for which the resections 
were done are shown in Table 111. Informa- 
tion concerning the postoperative symp- 
toms has been derived from further 
examination of the patients at the clinic 
or from letters from the patients or their 


“Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 19209. 
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12 2 14 
3 3 
12 2 14 
6 6 
I 10 
Billroth 11 operation......... 2 2 
Gastrojejunal ulcer following 
2 2 2 I 6 13 
I I 
6 6 
enterostomy... . I 3 4 
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attending physicians if they contained 
sufficient data to warrant inclusion of the 
cases here. In other cases symptoms oc- 
curred which undoubtedly were caused 
by associated conditions, such as constipa- 
tion or migraine. In others, symptoms 
undoubtedly were functional, and probably 
were ccntributed to by the long, disabling 
illnesses and operations which the patients 
had passed through prior to satisfactory 
eradication of organic disease. These cases 
are omitted from consideration. 

The symptoms encountered may be 
classified as follows: diminished capacity 
of the stomach; the syndrome of rapid 
emptying; symptoms of lack of acid or 
excess regurgitation; mechanical difficulties, 
and recurrent ulceration. 

A sensation of diminished capacity of 
the stomach is an early symptom after 
partial gastrectomy. It appears to be 
directly proportional to the size of the 
part removed and can be guarded against, 
to some extent by not making the resection 
too extensive. However, after a few weeks, 
few patients complain of much annoyance 
on this basis. 

Too rapid emptying of the stomach, 
“a dumping stomach,” is said to cause 
many types of discomfort such as intestinal 
uneasiness and even diarrhea. After partial 
gastric resection, such a syndrome oc- 
casionally is encountered. Its explanation 
is not at all clear. It has been attributed 
to too rapid distention of the jejunum. 
From the roentgenographic standpoint, 
all resected stomachs appear to empty 
rapidly and yet very few of the patients 
complain of any discomfort. Moore stated 
that he has yet to see a case in which he 
could recognize a dilated jejunum. In 
other words, it has not been possible to 
demonstrate the so-called dumping phenom- 
enon. The usual complaints are nausea, 
nervousness, weakness, prostration, pers- 
piration and epigastric discomfort, coming 
on during or immediately after eating. 
These symptoms are more pronounced 
with the morning meal and the patient 
frequently has to lie down for half an 
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hour toone hour. Regurgitation or vomiting 
of food, together with much bile, also 
may occur, but true retention has not 
been encountered. At times, there may 
be spells of extreme hunger. Possibly there 
is something in the constitutional make-up 
of the occasional patient which is the 
basis of his disability: occasionally we 
have seen such symptoms persist after 
unnecessary gastroenterostomy has been 
disconnected and some cases of asthenic 
type on which operation has not been done 


and in which there is no evidence of 


organic disease. 

Anacidity after partial gastrectomy as 
demonstrated by the fractional test meal 
has been usual, in our experience, in those 
cases in which satisfactory results were 
attained. Similar results have been reported 
by others. Thus Crohn stated that after 
subtotal gastrectomy anacidity is the rule. 
Berg® reports anacidity in 85 per cent of 
such cases, and in the remaining 15 per 
cent a minimum amount of free hydro- 
chloric acid. Klien has reviewed in detail 
the data in 42 cases. Marked reduction of 
gastric acidity was the usual and anacidity 
not an infrequent, accompaniment of 
gastroenterostomy for peptic ulcer and 
usually presages a satisfactory result. 
The lowered gastric acidity has been 
attributed to various factors. Regurgitation 
of the alkaline duodenal contents may 
be a predominant factor. Dilution with 
duodenal contents should be at a maximum 
in cases in which anastomosis by the Polay 
method has been made. However, many 
claim that the rapid emptying, or mechani- 
cal factor, in cases of gastroenterostomy, 
and especially in resections, is a much more 
important consideration. On this basis it 
is assured that food does not remain 
long enough in the stomach to stimulate a 
flow of gastric secretion. In our experience 
at the clinic the anacidity encountered 
after partial gastrectomy seldom has been 
the cause of any symptoms, and few, if 
any, cases have been encountered in which 
relief was obtained from the administration 
of hydrochloric acid. One of the purposes of 
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any surgical procedure for peptic ulcer is to 
secure regurgitation of duodenal content 
into the stomach, especially of the alkaline 
pancreatic secretion. As stated, regurgita- 
tion should be at a maximum if a Polya 
type of anastomosis has been made. This 
necessarily means the more or less constant 
presence of a variable amount of bile in the 
stomach. Certain patients have complained 
of distress which they attributed to regurgi- 
tation of bile into the pharynx or mouth; 
they even have vomited considerable quan- 
tities of bile. The mere presence of bile in 
the stomach, however, cannot be the ex- 
planation of discomfort, as it is well known 
that patients on whom cholecystgastro- 
stomy has been performed do not complain of 
any symptoms that could possibly be 
interpreted as due to bile in the stomach. 
The more probable explanation is some 
motor disorder, possibly a mechanical 
difficulty, which gives rise to reverse 
peristalsis and the succeeding symptoms. 

Mechanical _ difficulties of varying 
degrees of severity occasionally are encoun- 
tered. Symptoms are usually those of 
intermittent partial obstruction; namely, 
increasing distress after eating with periods 
of vomiting of rather large amounts of 
gastric content containing much bile. 
One case was found in which mechanical 
difficulty was believed to be present. A 
report of this case follows: 


Case 1. A man, aged forty years, was 
first seen at The Mayo Clinic in March 1927, 
at which time a diagnosis was made of gas- 
trojejunal ulcer following gastroenterostomy 
for duodenal ulcer, performed elsewhere two 
years previously. Operation April 7, 1927, 
revealed an extensive inflammatory process 
in the anterior aspect of the anastomosis, 
with the colon intimately attached to it. The 
colon was dissected free and a small fistulous 
tract leading into it was closed. The gastroje- 
junal ulcer was excised and end-to-end anas- 
tomosis of the jejunum was made. The lower 
half of the stomach was removed and an 
end-to-side anastomosis (posterior Polya) was 
made. The patient returned in September 
on account of bronchiectasis that had devel- 
oped postoperatively; this was found to 
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be i improving satisfactorily. His stomach was 
giving him some trouble, but his sy mptoms 
were different. There was constant epigastric 
soreness which was aggravated by eating. 
Food also caused belching. He had been eating 
small meals and had lost a little weight. 
Analysis performed on the 40 c.c. of gastric 
content that was recovered revealed total 
acidity of 22, and free hydrochloric acid o in 
terms of cubic centimeter of tenth normal 
sodium hydroxide. Roentgenographic evidence 
was found of some retention and slight obstruc- 
tion of the right limb of the anastomosis 15 cm. 
from the stomach. Aspiration, nine hours after 
an ordinary meal disclosed some retention. 
The patient was better when dry food was 
taken. Further surgical measures were not 
considered necessary and medical treatment 
was advised. 


Gastrointestinal difficulties arising after 
resection should arouse suspicion of recur- 
rent ulceration, no matter how irregular 
the symptoms may be, but especially if 
the patient states that his symptoms are 
much like those of the preoperative com- 
plaint. This was emphasized in 1925 
by Rivers and Eusterman, who were the 
first to point out this law of recurrence. 
Several reports of recurring ulceration 
following partial gastrectomy have 
appeared. Birgfeld classified 53 cases noted 
in the literature. MacGuire and Hoguet 
and Cole have reported cases. Berg,‘ 
however, stated that in a series of 400 
cases, he had not noted a single instance 
of new ulceration in the stomach or 
jejunum. Balfour,! in a recent article, has 
reviewed the cases occurring at The Mayo 
Clinic in which further operation was 
performed. 


ANALYSIS OF THE 547 CASES IN_ THIS 


SERIES 


Age and Sex. Twenty-one of the 57 
patients were between the ages of thirty 
and thirty-nine and 15 between the ages 
of forty and forty-nine; thus, the majority 
of the cases were in those decades in which 
patients with ulcer usually present them- 
selves. Only 6 of the patients were females; 
this corresponds with the data of Wright 
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and Eusterman’ in their reviews of gastro- 
jejunal ulcers. 

Clinical Syndrome. There was variation 
in the time after resection at which new 
symptoms developed. In the majority of 
cases the period was less than one year 
and in a not inconsiderable number it 
was a few weeks. Several patients com- 
plained of their old symptoms before 
dismissal from hospital, and one patient 
felt pains characteristic of ulcer four days 
after resection of three-fourths of the 
stomach. The onset of symptoms might 
be slow and mild. Again, mild initial symp- 
toms might rapidly become severe. How- 
ever, in a considerable number, the onset 
was acute and severe, with fever, malaise, 
pain, tenderness and rigidity. 

The characteristic feature of the distress, 
as with primary ulcers, was its relationship 
to ingestion of food, that is, distress oc- 
curred two to three hours after eating. 
Some patients stated that the distress 
appeared a little earlier than that of the 
previous ulcers. However, the sequence of 
distress, food, and ease usually was 
maintained. 

Various adjectives were used by the 
patients in describing their distress: gnaw- 
ing, hunger, burning, throbbing, boring, 
aching, grabbing, sharp, stabbing, cut- 
ting, cramps, gas pains, or a sense of pres- 
sure. Salivation, heart-burn, nausea, 
anorexia, regurgitation and vomiting occa- 
sionally were present. Pain at night was 
very frequent, and often the patient had 
much more discomfort at this time than 
during the day. The pain tended to increase 
in severity and often had been so severe 
that opiates had been necessary for relief. 
Two or three patients of this group were 
mildly addicted to opiates. Some semblance 
of periodicity might be manifested in the 
early stages, but soon was lost in the more 
severe cases and the symptoms became 
continuous. A bowel movement might ease 
the pain at times and again might aggra- 
vate it considerably. Rest in bed and the 
application of heat to the abdomen at times 
gave some ease. 
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The site of pain varied considerably but 
was most common in the left part of the 
abdomen, especially the upper left quad- 
rant. However, it might occur in any por- 
tion of the abdomen. It tended to be more 
diffuse than the ordinary pain of gastro- 
jejunal or primary ulcer. At times, the 
distress was noted first in the back and 
occasionally it was noted in the left renal 
area, radiating anteriorly and suggesting 
some pathologic condition of the kidney. 
Radiation of pain was frequent, especially 
to the lower left quadrant and across the 
middle or lower part of the abdomen. 
Radiation of pain also had been to the back, 
groins, genitalia, left hip, sacrum, chest and 
left shoulder. This last suggested involve- 
ment of the left portion of the diaphragm 
from a perforating process. In fact the wide 
distribution of the pain, and its severity, 
suggested that many of these ulcers are of 
a penetrating or perforative type. The 
clinical impression that these lesions are 
accompanied by complications is further 
confirmed by their refractoriness to other- 
wise effectual methods of relief, their 
progressive clinical course, and the dis- 
closures at operation. 

The patient who has an ulcer soon learns 
from experience that relief is usually ob- 
tainable from the ingestion of food or 
alkalies. This remained characteristic in 
these recurrent lesions, but the duration 
of the period of ease frequently diminished 
rapidly and the patient might have to eat 
six or eight times daily. Many of these 
patients had to take food, usually milk, 
every one to two hours during the night to 
obtain any comfort or sleep. Frequent 
eating for comfort was a common habit 
for this group of patients. One patient 
gained in weight excessively from the 
frequent feedings necessary for comfort. 
Alkalies soon lost their relief-giving qual- 
ities. Food also might decrease in effective- 
ness in giving relief. Medical management 
was tried in many of these cases but in 
few of the more severe cases was complete 
relief secured, even temporarily. However, 
the response to treatment, even if only 
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partial, was of value in diagnosis, especially 
in those cases in which the roentgeno- 
graphic examination was negative. 

General examination gave little evidence 
as to the degree of trouble from which 
many of the patients were suffering. There 
might be evidence of loss of weight, pallor, 
and some tenderness at various places 
in the abdomen. Occasionally some rigidity, 
distention, or peristaltic activity was 
found. 

Complications. Perforation or penetra- 
tion as has been stated is a common char- 
acteristic of ulcers recurring after partial 
gastrectomy. No cases of acute perforation, 
with leakage and general peritonitis, were 
encountered. However, in two cases there 
was local perforation and abscesses devel- 
oped. In one case the abscess ruptured 
spontaneously through the anteérior ab- 
dominal wall with discharge of about a 
liter of pus; the other was opened and 
drained. These patients are at present 
totally incapacitated. Perforation occurred 
in a third case but the cavity remained 
walled off and numerous fistulas into the 
intestine developed. The patient died 
rather suddenly and the perforation was 
found at necropsy. One case of perforation 
into the colon, with gastrocolic fistula, was 
encountered. A penetrative process, with 
involvement of the diaphragm, occasion- 
ally occurred. In one case the onset was 
rather sudden and acute, and manifested 
itself by radiation of severe pain to the left 
shoulder and extension of the infection, 
causing pleuritis which later cleared up .At 
operation, the lesion was found to be 
plastered onto the anterior aspect of the 
diaphragm over an area 10 cm. in diameter. 
That many of these ulcers were of a per- 
forative character was demonstrated surgi- 

cally; the lesions usually presented large 
inflammatory masses, frequently extending 
into the mesocolon or other adjacent 
Structures. This character and tendency 
undoubtedly explains the severity and 
radiation of the pain and the difficulty of 
relieving it by medical measures. 

Gross hemorrhage was encountered in 14 
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cases of this series. Hematemesis seldom 
occurred; the loss of blood usually was 
manifested as melena. Occasionally the 
bleeding was very severe and nearly 
exsanguinated the patient. In some of the 
patients, hemorrhage occurred with each 
new ulcer that recurred after removal of a 
previous one. 

Obstruction seldom was encountered. 
In one case roentgenographic examination 
showed the stomach to be markedly 
enlarged after division of the stomach 
about 3 cm. above the pylorus, and end-to- 
side (Polya) anastomosis but no evidence 
of retention was found by stomach tube. 
In another case of gastrojejunal ulcer, 
after a Billroth m resection, 295 c.c. of 
gastric content was obtained on aspiration 
of a test meal. In no case was there any 
vomiting of a retention type. 

Acidity. Previously I have discussed 
the results of examination to determine 
gastric acidity in those cases in which 
results from partial gastric resection for 
peptic ulcer were satisfactory. Data as to 
gastric acidity in cases of ulcer which 
recur after such a procedure are available 
in 27 cases, in fifteen of which fractional 
determinations were run. The details of 
the results are given in Table tv. In doing 
a fractional analysis of gastric content it 
was necessary at times to begin the 
aspirations at a shorter interval after the 
meal than is customary (Case 1, Table tv). 
In only 3 instances was hyperacidity found. 
Normal acidity occurred in 7 cases, low 
acidity in 12, and achlorhydria in 5. 
In 1 of the latter, free acid had been found 
previously elsewhere, and in 3, symptoms 
were very mild and were controlled readily 
by medical management. There is a possi- 
bility that higher acidity would have been 
found on repetition of the meal or if the 
aspirations had been started earlier, as 
mentioned. In the majority of the cases 
acidity tended to be low. The quantities 
of gastric content recovered also tended to 
be low. With the Ewald meal, the quantity 
recovered was under 100 c.c. in 75 per 
cent of the cases, and with the fractional 
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GASTRIC ANALYSIS IN RECURRING 
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Case 


1 Following first resection............. 


Before second resection...... 


Reexamination, recurrent ulcer 


2 Recurrence following Polya operation. . 
3 First recurrence following Polya operation... 


Se cond recurrence 


Third recurrence. 


4 Following Billroth 1 Il operation......... 


First recurrence following Polya operation....... 
Second recurrence following Polya operation... .. 


5 First recurrence following Polya operation....... 
Second resection following Polya operation....... 
Recurrence following Polya operation........... 
7 Recurrence following Polya operation........... 


8 Recurrence a0 Billroth 1 operation 
First examination. . 


Second examination. 


9 Recurrence — Billroth II operation 
First examination. 


Second examination. 


10 Recurrence following Billroth II Operation........ 
11 Recurrence following Polya operation. 
12 Recurrence following Polya operation 

First examination............. 


Following second resection. 
13 Recurrence following operation 
14 Recurrence following Polya operation 
First examination............. 


Second examination............. 
15 Resection (Polya operation) 


Recurrence following Polya operation........... 


16 Recurrence following Polya operation 


17 Recurrence following Polya operation 


Third examination 
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TABLE tv (Continued) 
DETAIL OF GASTRIC ANALYSIS IN RECURRING ULCERS FOLLOWING PARTIAL GASTRECTOMY 


Ewald 
Meal 


Total Acid 


18 Recurrence following Polya operation 
Second examination 


19 Recurrence following Polya operation 


Second examination 


20 Recurrence following _— operation 
First examination. 


“Second examination. 


21 Recurrence following Polya. operation 


22 Recurrence following Polya operation 
23 Recurrence following Polya operation 


24 Following resection, recurrence 

25 Recurrence following Polya operation 

26 Recurrence following Polya operation 

27 Recurrence following Billroth 11 operation 


36 20 32) 
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meal similar amounts were recovered in 57 
per cent. Insufficient data are available in 
regard to acidity at the time pain occurred. 
However, in one case, in which medical 
management of the Sippy type was being 
employed, free hydrochloric acid was 136 
at the time of distress and in another case 
only 18. 

In only 5 cases are data available as to 
gastric acidity after resection and before a 
recurrent ulcer had developed. In 2 cases 
in which, respectively, a Polya and a 
Billroth 11 type of resection had been done, 
the acidity was approximately normal. 
In the others, very low acidity occurred. 
For example in Case vi, after resection, 
fractional analysis was attempted, but 
only 18 c.c. was recovered at the first two 
aspirations, and the stomach was found 
to be empty at the third aspiration. Free 
acid was not present in the first specimen; 


the amount of free acid was expressed as 10. 
The patient later developed a recurrent 
ulcer, and with an Ewald meal as stimulus 
the total acidity was 54 and the amount 
of free hydrochloric acid was expressed 
as 34. Again only 20 c.c. of gastric content 
were recovered. Further data of similar 
nature is very desirable. Eusterman* has 
reported the development of a gastric 
ulcer in the constant absence of free 
hydrochloric acid in a case in which 
gastroenterostomy had been done for 
duodenal ulcer. 

Roentgenograpbic Examination. In skilled 
hands, the roentgen ray is of great aid in 
establishing a diagnosis. However, exami- 
nation of this type of case is extremely 
difficult and on account of the difficulty 
of palpation, may, at times, be entirely 
unsatisfactory. Forty-one cases were exam- 
ined roentgenographically with positive 
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reports in 28. Of the group of 18 cases in 
which lesions were found at operation 
roentgenographic evidence of the processes 
was present in 14 and absent in 4. In a 
group of 22 cases in which operation was 
not done but a clinical diagnosis of ulcer 
was made, the lesion was visualized 
roentgenographically in 14 cases. In 1 case 
with a clinical syndrome of ulcer, and in 
which roentgenographic examination was 
negative, a lesion could not be demon- 
strated at operation. 

Treatment. That these cases are refrac- 
tory to any treatment is shown by their 
tendency to recur and treatment becomes 
an extremely difficult problem. Medical 
treatment frequently controls the mild 
case satisfactorily but many of the cases 
are uncontrollable no matter how rigid 
the management may be. Surgical meas- 
ures often have to be undertaken although 
it Is unwise to promise cure. At times the 
lesions are very extensive and removal 
may be impossible or associated with 
very high risk.':? Foci of infection should 
be eradicated; however, this had been 
done in several of our cases before recurrent 
lesions developed. 

Mortality and Morbidity. Ten of this 
group of patients with recurring ulcers 
are dead. Three died after operation, 1 of 
whom died at the clinic. Three other 
deaths appeared to be definitely related 
to the recurring ulcer and the other 4 
possibly so related. Five patients were 
cured by further operation and 1 by 
medical treatment. Five have such mild 
symptoms when on moderate dietary 
restrictions that they are not incapacitated 
in their work. Of the remaining 36 patients, 
18 are totally incapacitated and 18 par- 
tially incapacitated. In such cases, pain 
is the chief cause of disability, although 
recurring hemorrhage is the chief factor in a 
moderate number. 

In 6 cases another ulcer developed after 
a second resection. In 5 of these, a third 
operation was performed, two elsewhere 
and three at the clinic. In 2 of the latter 
ulcers again developed and exploration 
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was done. In 1 case the lesion could not 
be removed and jejunostomy was done 
(Case 11). In the other case further resec- 
tion was possible but another ulcer oc- 
curred (Fig. 1). The stomach was very 
small in this case but fortunately the 
patient is able to keep his symptoms 
fairly well controlled by medical means 
and can live with moderate comfort 
although he is unable to work. The follow- 
ing report of a case illustrates most of the 
points brought out in this review. 


CasE u. A man, aged twenty-two years, 
was first seen at the clinic in March 1923. For 
eight years he had suffered from epigastric dis- 
tress characteristic of ulcer. Three years 
previously, a gastrointestinal hemorrhage had 
occurred. On examination he was found to be in 
good general condition. Foci of infection were 
present in the tonsils and about the teeth. 
Analysis of gastric content revealed a total 
quantity of 175 c.c., total acidity of 78, and 
free hydrochloric acid of 56. Roentgenographic 
examination revealed duodenal ulcer. At opera- 
tion a posterior gastroenterostomy was per- 
formed for subacute duodenal ulcer. 

Postoperatively, the patient followed dietary 
instructions carefully and three months after 
operation the foci of infection were removed. 
He felt fairly well although he had slight 
distress at times until the summer of 1924 
when a severe hemorrhage occurred. Two 
subsequent hemorrhages occurred. He returned 
in November 1926 at which time his examina- 
tion was satisfactory except for pallor. Hemo- 
globin was 48 per cent, erythrocytes numbered 
2,960,000. Stomach content of 160 c.c. was 
recovered for analysis; the total acidity was 
70 and free hydrochloric acid, 48. Roentgeno- 
graphic examination gave evidence of gastro- 
jejunal ulcer. Medical treatment was advised. 
This was continued but further hemorrhage 
occurred. There had developed also con- 
siderable peri-umbilical pain, little relief from 
which could be obtained from food or alkalies. 
Exploration was made on April 20, 1927 at 
which time a small, indurated jejunal ulcer 
was found. The ulcer was excised and a Billroth 
11 type of resection was made. At postoperative 
analysis of gastric content, 150 c.c. Was 
obtained. Total acids were estimated at 52, 
and free hydrochloric at 34. Medical advice 
again was carefully followed. 


New Series Vo . VII, No. 4 


In July, 1927, pain again appeared in various 
places in the abdomen; it was most severe in 
the left lower and right upper quadrants. 


Recurring ulcer following repeated partial 
gastrectomy. 


Fic. 1. 


The pain was a severe gnawing and was little, 
if at all, relieved by food or alkalies. The 
patient’s sleep was much broken. In May, 
1928, the pain became very severe for two 
weeks and was followed by a severe hemor- 
rhage. Rigid management for ulcer gave some 
relief and transfusion was necessary. When 
the patient returned to the clinic in July, 
1928 hemoglobin was 22 per cent anderythro- 
cytes 2,540,000. Roentgenographic examina- 
tion was negative. After transfusion, explora- 
tion again was made and a large gastrojejunal 
ulcer was found. Further resection was done, 
leaving the upper one-sixth of the stomach, 
and a posterior Polya anastomosis was made. 

About six weeks postoperatively an inter- 
mittent, pulling, stabbing pain appeared in 
the left iliac fossa. In about two days, this 
moved to the region about the left great 
trochanter and was associated with pain in 
the sacral region. The pain appeared to vary 
from one of these positions to the other. 
At times, when the pain was in the left iliac 
fossa it would radiate to the penis. For the week 
previous to his next visit, September 26, 
there had been acute pain below both iliac 
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crests. Constipation was present, stools were 
of the spastic type, and enemas aggravated 
the symptoms. Pain prevented sleep and the 


Fic. 2. Recurring ulcer in site of anastomosis after 
repeated partial gastrectomy. 


patient was losing weight. In October, epigas- 
tric pain returned and was eased in ten to 
fifteen minutes by the taking of a glass of milk. 
Relief persisted for about forty-five minutes. 
The pain in the lower part of the abdomen 
had disappeared. The taking of solid food 
gave longer relief than the taking of liquids, 
but it was followed by more severe pain, which 
became crampy in character. Administration 
of acetylsalicylic acid and codeine became 
necessary for sufficient comfort to allow sleep. 
The quantity of gastric content recovered for 
analysis was 130 c.c. Total acidity was rated 
at 50 and free hydrochloric acid at 38. Roent- 
genographic examination gave negative results. 
At exploration, a gastrojejunal ulcer perfor- 
ating into the base of the mesocolon, and with a 
crater about 2.5 cm. in diameter, was found 
in the proximal angle of the anastomosis. 
There was an extensive inflammatory reaction 
in all the tissues. The loop of intestine attached 
to the stomach was resected. Half of the end 
of the stomach was closed and the other half 
was united, end-to-end, with the proximal 
end of the distal part of the bowel. The distal 
end of the proximal loop was united, end-to- 
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side, with the lower segment. Jejunostomy 
also was made and a catheter was employed 
for feeding. 

During convalescence the patient gained 
eleven pounds in weight but he returned again 
January 31, 1929, stating that for a few days 
he had noted systemic symptoms of further 
bleeding. He had had mild diarrhea for two 
weeks, associated with much pain in the 
lower thoracic and upper lumbar regions. 
Taking of solid food produced heart burn, 
epigastric pain and soreness. Ingestion of 
cold foods Jed to vomiting. He felt best when 
he adhered to liquid and semi-solid foods and 
partook of them in small amounts. While he 
was under observation, severe bleeding occurred 
and transfusion was required. Seventy cubic 
centimeters of gastric content was recovered 
with total acids rated at 30, and free hydro- 
chloric acid at 16. Roentgenographic examina- 
tion disclosed an ulcer in the anastomosis 
(Fig. 2). February 7, 1929, the abdomen 
again was opened and an inflammatory mass 
was found posteriorly and near the middle 
line. There apparently was a crater, but its 
exact site in regard to the anastomosis could 
not be determined. Jejunostomy was done. 
Feeding through the jejunostomy tube was 
not satisfactory and produced considerable 
distress. Another hemorrhage occurred. Finally 
the tube was removed and feeding by mouth 
was resumed. The patient is improving slightly 
but still has considerable pain. 


In this case recurrences developed repeat- 
edly in spite of early removal of foci 
of infection, faithful adherence to post- 
operative dietary management, and wide 
resection of the stomach. The case illus- 
trates the rapidity with which the recur- 
ring lesions may appear. In addition to 
the early signs of ulcer, signs of complica- 
tions soon developed in the form of severe 
pain, wide radiation of pain, lack of the 
usual relief from taking of food and alkalies, 
necessity for opiates, and the frequency 
with which serious bleeding occurred. Mod- 
erate to normal gastric acidity persisted 
throughout. At operation, large inflamma- 
tory and penetrating lesions were demon- 
strable. The roentgenogram did not always 
disclose the lesions in the anastomosis. 

The following case is not an example of 
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recurrence of ulceration following partial 
gastrectomy but is an example of a rare 
ensuing difficulty. It is illustrative of the 
logic of the physician in localizing the lesion 
as intragastric and again raises the question 
of the mechanism of gastric pain. 


Case... A physician, aged forty-four years, 
had been well until a few months after an 
appendectomy for acute appendicitis in 1909 
when he had begun to suffer from epigastric 
distress with characteristics of ulcer. In 1916 
posterior gastro-enterostomy was done for a 
large prepyloric ulcer. A year later, on account 
of the large size of the ulcer and the possibility 
of a malignant condition developing, pylorec- 
tomy was done. Nine years of relief followed. 
In 1926 he began to be awakened about 1:00 
A.M. with epigastric distress associated with 
gurgling throughout the abdomen. Taking 
of food relieved this discomfort. Later, pain 
occurred during the day, about two hours 
after meals, and was relieved by ingestion of 
food and alkalies. The pain was in the epigas- 
trium, cramping in character, radiated into 
the chest, and was somewhat periodic in 
occurrence. Examination was negative except 
for moderate epigastric tenderness. Fractional 
analysis of gastric content, after test meals, 
showed no free acids and a total acidity of 
20 to 22. Roentgenographic examination gave 
negative results. Clinically, the syndrome was 
that of ulcer. On account of the situation of 
the pain, there was thought to be a lesion in 
the stomach and the suggestion was made 
that possibly it was near the turned in blind 
end. 

At operation, few adhesions were found. 
The gallbladder was normal. Signs of gastro- 
jeyunal ulcer were not visible. The pyloric 
end of the stomach was resected to the site 
of the gastro-enterostomy and in doing the 
resection, the interior of the stomach and stoma 
were inspected and were found to be normal. 
Examination from the standpoint of pathology 
disclosed an abscess 1.5 cm. long by 1 cm. 
wide, situated around old suture material 
in the stump end of the resected part of the 
stomach. The patient’s convalescence was 
satisfactory and since then he has been well. 


SUMMARY 


Recurring ulceration; after partial 
gastric resection for peptic ulcer, is infre- 
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quent. However, when it occurs, it often 
is a serious lesion. When such a con- 
dition develops, the early symptoms are 
characteristically of the type of ulcer, but 
soon these features may be lost on ac- 
count of the penetrating and inflammatory 
nature of the lesions. The distress is severe; 
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often frequent feedings at night and even 
opiates are required for relief. The pain 
may be referred to parts far distant from 
the site of the ulcer. The symptoms often 
are extremely refractory to medical treat- 
ment and in some cases there has been more 
than one recurrence. 
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MOTOR PHENOMENA IN 


THE GASTRIC 


ANTRUM & DUODENUM: THEIR 
IMPORTANCE IN THE MECHANISM OF 
DUODENAL REGURGITATION* 


Martin E. ReHFuss, M.D., AND JOHN Eaps, M.D. 


PHILADELPHIA 


E know that when we introduce 

food into the stomach a definite 

cycle of events follows. This is ap- 
parent either on separate complete extrac- 
tions or on a complete fractional exami- 
nation of gastric digestion. Elsewhere one 
of us has pointed out that the ordinary 
response to food in the stomach can be 
divided into an “adjustment” phase, an 
“acme,” and a “readjustment” phase 
preceding the return of the stomach to 
the conditions found in the fasting organ. 
What accounts for this beautifully cor- 
related result in health and the altogether 
different findings in many disease con- 
ditions? We are convinced that certain 
factors are responsible for the evolution of 
digestion in the stomach, which, when 
known, will greatly simplify our knowledge 
of gastric work. 

One of these, by no means settled, is 
the mechanism of gastric acidity regulation. 
The fact that solutions of markedly dif- 
ferent chemical composition tend to reach 
a certan optimum in the stomach has not 
been adequately explained by any of the 
data which we have at our disposal. Ever 
since Boldyreff! concluded from his experi- 
ments on dogs that the regurgitation of 
alkaline fluid from the duodenum into the 
stomach regulated gastric acidity, this 
explanation seemed to be a solution of this 
much discussed problem. One of us 
(Spencer, Meyer, Rehfuss, and Hawk)? 
some time ago supplied data which strongly 
suggested that this mechanism was a 
normal one in health, probably explaining 
the lower acidity found in the fasting 
stomach as well as certain phases of the 


normal acid response. Bolton and Good- 
hart‘ in England and Apperly? in Australia, 
noticing a fall in acidity with a rise in the 
neutral chloride curve, interpreted this 
response in the same way. Pfaundler® 
noted a similar phenomenon but believed 
it to be due to the fact that a certain 
amount of the secreted a hydrochloric 
acid was neutralized by an alkaline secre- 
tion produced by the pyloric part of the 
stomach. More recently, MacLean and 
Griffiths® suggested that the automatic 
regulation of gastric acidity was a factor 
inherent in the stomach itself and the 
latter organ was capable of secreting a 
neutral fluid not unlike the ““Verdunnungs 
fluid” which certain German authors have 
shown in forms of hypersecretion. MacLean 
and Griffiths claim on the basis of the study 
of acids in the stomach that the concentra- 
tion of hydrochloric acid in the normal 
stomach is regulated automatically by the 
hydrogen ion concentration of the juice; 
the presence of a certain concentration of 
acid in the stomach inhibits the secretion of 
acid, with the result that a neutral fluid 
containing chloride is secreted, which by 
dilution reduces the acidity of the gastric 
contents. The few experiments which ac- 
company the article will scarcely convince 
the observer, nor will they explain the in- 
crease in the tryptic index which occurs 
when 0.5 per cent HC] is introduced into 
the stomach for instance. Inasmuch as 
this problem is fundamental, it is essential 
that we understand the mechanism where- 
by the stomach contents attain their 
“optimum” even in the presence of 
excessive acidity. That duodenal regurgita- 


*From the Medical Research Foundation at Frankford. Read at the 32nd Annual Meeting of the American 
Gastro-Enterological Association, May 6-7, 1929. 
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tion occurs to some extent normally and 
often to a marked extent pathologi- 
cally is scarcely open to question. We are 
more concerned in the activity of this 
mechanism as explaining the normal di- 
gestive response. At the last meeting of the 
American Gastro-Enterological Associa- 
tion, we presented a series of studies of 
patients exhibiting a so-called hyperacid 
response in a certain number of whom we 
were able by maintaining a patulous 
pylorus by means of the gastropyloro- 
duodenal tube to markedly reduce the 
acid response with ostensible regurgitation. 
We have done more work on this subject 
and there is no reason to alter our opinion 
that in a certain number of instances 
of pathological hyperacidity, pyloric hyper- 
tension probably plays a role as Bolton 
maintained. 

In this communication we are concerned 
with another aspect of the same problem. 
It occurred to us thxat if we could graphi- 
cally record the series of events which 
occurred from the antrum through the 
pylorus to the duodenum, we might be 
able to demonstrate a point in the sequence 
of events at which duodenal regurgitation 
might occur. A study of the literature 
reveals many investigators who record 
the result of a free balloon in the stomach, 
but a free balloon does not record antral 
work. Animal investigation, notably that 
of Wheelon and Thomas,’ suggests that 
there is in all probability an association 
between gastric and duodenal peristalsis, 
and that the latter may attain its high 
point when the antrum and pylorus are 
relaxed. Luckhart, Phillips and Carlson,*® 
studying pyloric control, report that during 
digestion the peristaltic waves course 
toward the pyloric sphincter and on 
reaching it, relaxation occurs, and the 
dark mass is hastily passed through the 
entire course of the duodenum. Cole® 
states, however, that the duodenal cap is 
evacuated by a broad peristaltic wave, 
independent of gastric peristalsis, which 
forces the chyme through the duodenum in 
finger-like masses. Alvarez,!° on the other 
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hand, holds that gastric waves stop at the 
pyloric sphincter, but grants that some in- 
fluences pass over the sphincter to start 
peristaltic rushes in the bowel. More re- 
cently, Ivy and Vloedman” in a par- 
ticularly significant work on the small in- 
testine in hunger insist that the duodenum 
manifests contractions synchronous with 
those in the stomach but note “with the 
exception that duodenal contractions fre- 
quently lag behind those of the stomach, 
and that the first part of the duodenum 
manifests more motility during hunger 
than the last part.”” The duodenal mani- 
festations during hunger, they believe, 
are dependent on enteric reflex contractions 
within the stomach. If any criticism is to be 
made of their work, in spite of fluoroscopic 
control, it is that the duodenal balloon is 
variously placed and there is no way of 
telling exactly where the gastric balloon was 
in their studies. From our work, we know 
that to anchor the balloon is difficult or 
impossible without employing a method 
such as we used. Another contribution of 
interest is that of Templeton and Johnson”? 
who employed a three balloon system in 
studying gastric hunger contractions. Here 
again it is impossible to ascertain in what 
way the antral balloon was fixed. We are 
doubtful about this inasmuch as these ob- 
servers failed to observe a building up of 
antral tonus preceding the antral con- 
traction, a phenomena which we observed 
with a balloon fixed in the antrum. What is 
disappointing is the fact that in man no 
studies are available to our knowledge on 
the simultaneous recording of the motor 
phenomena of the antrum, pylorus and 
duodenum during digestion. The reason 
will be apparent. 

We were particularly fortunate in having 
the service of Dr. Earle Thomas, who 
is a pioneer in this line, and to whose 
skill and ingenuity we can attest. We con- 
structed a two balloon system and used 
medical students for subjects. In each 
instance the position of the balloons was 
verified before and after examination and in 
most instances at intervals during the 
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study. The balloons were so constructed 
that the metal tips inside the balloons were 
readily visible and that after they were in 
position the balloons were inflated. By 
means of proper inflation, a system of 
water manometers, piston recorders, a 
recording kymograph, all of which were 
properly installed under Dr. Thomas’ 
supervision, we made our studies. The 
difficulties inherent in this procedure were 
plainly apparent on further studies. The 
results which were attained are open to 
all the criticism that this method of 
recording is subject. 

On the fasting stomach it was plainly 
apparent that duodenal hunger contractions 
were as prominent or more so than con- 
tractions which occurred in the stomach. 
Our experiences substantiated those of Ivy 
and Vloedman in practically every respect. 
The most striking result to the practical 
clinician is the power of duodenal hunger 
contractions which at times are inde- 
pendent of gastric contractions. We have 
tracings which show an association with 
gastric contractions and others which are 
plainly later than these contractions and 
which can only be interpreted when ob- 
serving the manometers as indicating an 
intraduodenal pressure which at times 
exceeds gastric pressure. The practical sig- 
nificance of this fact to us is the suggestion 
that in the presence of a relaxed pylorus, 
which undoubtedly occurs in many fasting 
stomachs, the phenomenon of duodenal 
regurgitation does take place. This would 
tend to explain the relatively low free acid 
and high tryptic values found in the fasting 
stomach in our studies on the residuum. 
The idea of a contraction wave passing 
over the pyloric sphincter can not be 
substantiated by such an _ experiment, 
however, as no means was at hand for 
recording pyloric tonus. 

The introduction of food into the stom- 
ach resulted in a cessation of antral con- 
traction, although tonus was gradually 
built up and antral contractions recurred. 
The probable reason why records of 
the digesting system were not available 
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on man was soon apparent from our studies. 
In the first place, in spite of using balloons 
of the size mentioned, the tendency was for 
them either to pass through the pylorus by 
the amount of compression exerted on the 
gastric balloon, or to be drawn into the 
stomach. In one such instance we obtained 
a series of curves illustrating two balloons 
in the antrum. These showed onward and 
reversed peristalsis as occurring in the di- 
gestion of food. The power of the antrum 
and pylorus must be apparent when Dr. 
Thomas claims that even in a dog the 
pressure on the finger is sufficient to render 
it bloodless. 

By means of the double balloon, it is 
possible to record graphically what tran- 
spires in the antrum and the duodenum. 
The fact that the balloons were separated 
by a little over 1 inch made it possible to 
fix them in position. We soon found out 
why so little information was forthcoming 
on the phenomena of the digesting stomach. 
It is at times difficult or impossible to 
keep the balloons in place. On a number of 
occasions, both balloons had entered the 
duodenum or as was frequently the case 
where a smaller duodenal balloon was 
used, both were in the stomach. In this 
way on several occasions we were able 
to get simultaneous tracings of two bal- 
loons in the antrum and also similar 
records from two different portions of the 
duodenum. We have also been able to 
obtain tracings from the duodenum and 
antrum both in the fasting and digesting 
stomach. 

We have already pointed out the general 
conception of this problem from the stand- 
point of the physiologist. Our interest lies 
in the demonstration of possible phases 
during which the phenomenon of regurgita- 
tion is possible. We believe that we have 
been able to show that normally a phase 
exists in which the pylorus and antrum are 
more or less relaxed in the presence of 
increased tonus in the duodenum. If such 
is the case, regurgitation is not only 
possible but probable. It was not so much 
an endeavor to prove the relationship 
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between gastric and duodenal peristalsis 
which prompted our inquiry as it was to 
prove that at certain intervals increased 
intraduodenal pressure occurs over and 
above antral pressure which is conducive to 
regurgitation. 

Our studies on the fasting stomach 
revealed most of the phenomena which 
have been already recorded. The fasting 
duodenal contractions which Ivy has 
recorded were well seen by us. The duode- 
num being more irritable than the stomach 
showed the pronounced grouping of seg- 
mental contractions. Duodenal peristalsis, 
unlike antral peristalsis, is rather a collec- 
tion of segmental contractions; furthermore 
we noted both in the stomach and duode- 
num after the entrance of food a gradual 
building up of tonus, but the observation 
of greatest interest to us was the difference 
in the low mean pressure as recorded by 
the water manometer between the duo- 
denum and the gastric antrum. It was 


apparent at least in the fasting stomach 
that the pressure of the duodenum was 
frequently greater than that of the stomach. 


With a relaxed pylorus such a condition 
is conducive to regurgitation. It is difficult 
to estimate to what degree the balloons 
stimulate gastric peristalsis, but we realize 
the faults that are inherent in this method. 

Our experience with the fasting subject 

. Duodenal hunger contractions can 
occur synchronous with gastric hunger 
contractions, but in many instances they 
may be independent. Under similar condi- 
tions, the duodenum is more irritable 
than the stomach. 

2. There are undoubtedly under these con- 
ditions periods during which the pressure in 
the duodenum exceeds that of the gastric 
antrum as recorded with water manometers. 

With the digesting stomach, the problem 
is more difficult. While our experiments 
are not sufficiently numerous to warrant 
our drawing definite conclusions, we are 
of the opinion that the evidence substan- 
tiates that of Wheelon and Thomas, namely 
that there is a_ relationship between 
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gastric and duodenal peristalsis, the latter 
following the former in orderly sequence. 
While these experiments do not record 
the changes of tonus in the pylorus, there 
is reason to believe that pyloric tonus 
follows antrum tonus. Our own impression 
of the sequence of events is antral con- 
traction, followed by pyloric contraction 
and finally duodenal contraction, each in 
turn being followed by relaxation. A 
study of the responses obtained by Whee- 
lon and Thomas on dogs and some of our 
own tracings would suggest that at a 
certain period in the active digesting 
cycle, a point is found which is conducive 
to regurgitation. With two balloons in the 
antrum the contractions are so similar 
as to suggest at times an antrum systole 
rather than a continued progressive wave. 
Again with two balloons in the duodenum, 
one in the first part and the other in the 
second portion, the sequence of events 
and the nature of the peristaltic responses 
is In every way similar, suggesting a 
continued progression in the movement 
with similar characteristics in both places. 

While we are primarily concerned in 
the question as to whether the graphic 
method of recording motor activity lends 
weight to the belief that the mechanism 
of regurgitation is a normal one, we are 
not convinced that the method is a perfect 
one or that the results can be unreservedly 
applied to the solution of our problem. 
The effect of filled balloons is not wholly a 
normal one and the motor phenomena 
excited by their emplacement may be in a 
sense abnormal, but if the balloons are 
not excessively distended (particularly 
the duodenal balloon) records are obtained 
which are very similar to the picture we 
have seen on the screen. These findings 
strongly support the conception of Wheelon 
and Thomas that the gastroduodenal motor 
mechanism is a correlated one. 

We believe that a careful study of 
both the responses of Wheelon and Thomas 
and our own graphs suggests that there are 
certain phases which are conducive to 
regurgitation. 
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If this is so, then pyloric insufficiency 
which is conducive to excessive regurgita- 
tion can account for many of the low acid 
responses, while pyloric hypertonus may 
be the counterpart of many hyperacidities. 
We cannot escape the conviction that 
many other observers, notably Wheelon 
and Thomas and Ivy and his associates, 
have emphasized, namely that the acid 
control theory does not explain all the 
phenomena which occur in this segment 
of the upper digestive tract. 


CONCLUSIONS 


In a short survey of recent work per- 
formed under the direction of Dr. Earle 
Thomas, we have been able to record 
graphically some of the motor activity 
of the antrum and upper duodenum of 
normal human subjects. Our purpose was 
to demonstrate if possible whether there 
were periods during which increased duo- 
denal tonus and increased motor activity 
in the duodenum were conducive to 
regurgitation. We believe we have demon- 
strated such an increase during the fasting 
stomach and that a study of the motor 
phenomena of the digesting stomach and 
duodenum reveals intervals which are 
conducive to regurgitation. Although our 
studies did not take into account pyloric 
tonus or activity, from a perusal of the 
work of Wheelon and Thomas on animals 
it is altogether probable that pyloric 
activity is linked up with the activity of 
the antrum. This evidence is offered as 
an addition to that already presented 
which is suggestive that the mechanism 
of duodenal regurgitation plays a réle in 
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normal digestion and in the regulation 
of gastric acidity. 

Note: We wish to thank Dr. Earle 
Thomas for his part in this work which 
would have been impossible without his 
continued care and attention. 
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DISCUSSION 


Dr. ALvaReEz: I first noticed this phe- 
nomenon in 1914, when I thought the contrac- 
tions in the duodenum and pars pylorica were 
synchronous. Soon, however, I saw that the 
two rhythms were not always together and 
then I suspected that at times the gastric 
rhythm captures that in the duodenum. The 
two parts will then for a few minutes contract 
together, or the lower one will follow the upper. 
At times the rhythm in the duodenum will 
even affect that of the stomach. 

We are always afraid that the putting of 
drugs into the stomach will produce vomiting, 
but I think we are wrong. It has been shown 
experimentally that it is easier to produce 
vomiting with irritants in the upper bowel 
than with the same irritants in the stomach. 


VISUALIZATION OF THE HEPATIC DUCTS 
AND COMMON DUCT WITH 
CHOLEDOCHUS STASIS* 


Wan. A. SwALmM, M.D., AND F. MANGEs, M.D. 


PHILADELPHIA 


regard to visualization of the bili- 

ary ducts by roentgenographic study. 
The widespread use of fluoroscopy as major 
roentgenographic technique in this and 
other countries may account to some extent, 
but the fact that surgeons, roentgenologists 
and clinicians of extensive experience with 
whom we have communicated have not 
observed this phenomenon leads us to sus- 
pect that it is rare. 

Kantor and Jaffin' as late as January, 
1928 reported only 7 cases after a pains- 
taking search of the literature and they 
added 2 cases of fistula, one probably 
due to ulcer communication between the 
duodenum and common duct, the other 


’ ‘HE literature has been scanty with 


spontaneous chledochoduodenostomy re- 


sulting from cholelithiasis. They also 
corrected diagnositc impressions regard- 
ing 2 reported cases, in which patency 
of the duodenal end of the common duct was 
believed to have been the cause.?:* Naunyn‘ 
also points out that apparent patency of 
the ampulla is actually a fistulous condition. 
Ivy*recently mentioned experimental proof 
of a sphincteric mechanism governing 
ingress or egress of duodenal or ductal 
fluids. We found no mention of microscopic 
findings by duodenal tube study in any 
of the cases reported. 

Lenk’ reported the first case of bile duct 
visualization following a postoperative 
choledochoduodenostomy. We have been 
unable to find any other cases. The present 
case represents choledochoduodenostomy 
with visualization of ducts and some in- 
teresting clinical and pathological findings. 


Mrs. A. L., aged fifty-seven, first seen July, 
1925. 


History. Patient stated that pain distress 
began about eighteen years previous following 
a fright, and she had been constipated since 
that time. She had had boring pain with 
pressure, which was thought to be due to 
gallstones, occurring daily for three years. 
Dr. Teller, who operated in 1908 and drained 
an inflamed gall bladder externally for three 
weeks, stated that there were no definite 
gallstones. An appendectomy was performed. 
No mention of jaundice was made and she 
felt fairly well after this operation with excep- 
tion of deep belching, continuous pyrosis, 
bitter eructations and dull but bearable 
epigastric pain with no fever. Dr. Deaver 
operated December 14, 1916 for chronic 
cholecystitis. 

The gall bladder was opened and bile drained. 
Adhesions around gall bladder, duodenum 
and great omentum were separated and 
ligated. Cystic and common ducts were 
patulous. Gall bladder was removed from 
below upwards. Gall bladder walls were 
thickened, bile dark, no stones. Head of 
pancreas showed negative findings. 

Patient’s wound healed nicely but she 
complained considerably of burning pain in 
epigastrium. She was very nervous and very 
prone to complain. There were no bilious 
attacks. Dr. Babcock treated her medically 
with vaccines without relief and in 1920 
performed a cholodochoduodenostomy. Dr. 
Rehfus treated her at the Jefferson Hospiatl 
and stated that medical management was 
insufficient for relief. Dr. Kramer found blood 
chemistry normal but high blood pressure. 
The pains recurred every two weeks, shooting, 
expansive, grinding in character, which pres- 
sure did not relieve; she was constipated. 
She had several abscessed teeth. Roentgen-ray 
report at North Eastern Hospital in April, 
1924 was as follows: Lower pole of stomach 
3 inches below the iliac crest, no retention. 
Perigastric adhesions at the pylorus and 


*Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 1929. 
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narrowed first portion of the duodenum. 
Hyperactive peristalsis. 

Physical Examination. Temperature, pulse 
and respiration normal. Blood pressure, supine, 
180/70. 

General Appearance: Apprehensive, Jewish 
woman, with fairly good nutrition and color 
and fair musculature; skin of good texture 
with few small angiomata, hair black, graying. 
Eyes: sclera muddy, faint icteroid tint. 
Pupils reacted sluggishly. Nose negative; 
gums: evidence of pyorrhea. Teeth in poor 
condition; tongue slight furring; tonsils fibrotic, 
lacunar concretions expressed, probably dis- 
eased; knee jerks and biceps reflexes dimin- 
ished; thorax well developed, expansion equal 
and fair; lungs negative; heart poor myocardial 
tone. 

Abdomen: Moderately tympanitic, costal 
angle wide, upper right rectus scar present; 
liver: sixth interspace to 1 inch below costal 
margin; spleen not palpable; gall-bladder 
region tender; stomach area enlarged to 
percussion and tender; smal] intestines: per- 
istalsis increased on auscultation; descending 
colon enlarged to percussion; rectosigmoido- 
scopic examination negative; extremities 
negative. 

Gastric Analysis. Fasting gastric residuum 
10 c.c. sediment 2 c.c., yellow, increased 
mucus, floating and mixed, occult blood 
trace. Free HcL 0, total acid 14. Microscopy: 
Few respiratory cells, increased gastric epithe- 
lium; W.B.C. increased digested and undigested; 
few bile salts, bacterial flora increased free 
and colony formation. Digesting stomach: 
prompt hormonic response to Ewald motor 
meal with acidity ranges at half-hour intervals 
as follows: free HcL 16; total acidity 62; 
57/990; 71/108; 409/76; bile regurgitated 
throughout; increased mucus throughout; 
occult blood negative. 

Impression: Hyperacid gastritis. 

Duodenal Biliary Drainage. Quantity of 
fasting gastric residua 10 to 50 c.c., always 
green or yellow. Tube passed to duodenum in 
normal time of twenty minutes. Duodenal 
fluid 20 c.c.; yellow color; occult blood nega- 
tive. Microscopy; increased w.s.c. and duo- 
denal epithelial cells. Bile salts present and 
moderate amount of mucus. Bacterial flora 
increased in free and colony formation. A 
fraction undependable; no B fraction obtained 
(gall bladder removed) but c fractions exhibited 
from 20 to 50 c.c. brownish yellow bile, average 
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drainage component being from 200 to 350 c.c. 
in all. 

Microscopy: c fractions: increased w.B.c. 
and mucus, few pyloric cells, increased duode- 
nal and short columnar epithelium; occasional 
cholesterin and unidentified crystals; cellulose 
and starch cells on almost every occasion; 
small amount of oleagenous material at times; 
bile salts present; occasional dark pigmented 
particles; bacterial flora: increased-cocci in 
free and colony formation. Occult blood nega- 
tive. Culture not made on account of food 
contamination. 

Impression: Low-grade gastroduodenitis; 
masked gall-tract infection with catarrhal 
dochitis and probable hepatitis with dilatation 
of common and hepatic ducts. Upper right 
quadrant adhesions. 

Stool Study. Yellow to brown color, putrid 
odor, mushy consistency, increased fermenta- 
tion; increased mucus, incorporated and coated, 
occasional gross food rests; no gross blood; 
occult blood negative. Microscopy: increased 
neutral fat; fatty acids; normal soaps; occa- 
sional muscle fiber and increased cellulose; 
no ova or parasites; increased w.s.c. Bacterial 
flora slightly increased; Gram positive 30 
per cent; Gram negative 70 per cent. 

Urine. Straw to light amber color; slight 
sediment; neutral to alkaline reaction; specific 
gravity 1006 to 1009; albumin trace; glucose 
negative; indican increased; no bile pigment; 
no ketones. Few hyalin casts and cylindroids; 
few vesical and renal epithelium cells; few 
w.B.c.; slightly increased mucus. Blood count: 
Hemoglobin 76 per cent; R.B.C. 4,470,000; 
w.B.c. 9200. Differential: Polymorphonuclear 
69 per cent; transitional 2 per cent; light 
monocytes 8 per cent; lymphocytes 20 per cent; 
Basophiles 1 per cent; R.B.c. normal. 

Kidney function: phenolphthalein: first hour 
350 c.c., 45 per cent; second hour 500 c.c., 
25 per cent; total 70 per cent. 

Pancreatic function: Basler’s amylase, 8 
units. Vandenbergh test, direct immediate 
negative; direct delayed positive 1 unit; 
indirect quantitative 0.8 units. a 

Blood Chemistry. Blood sugar 78.4; creatinin 
1.14; uric acid 3.0; N.P.N. 26.0; COs 49.0 per 
cent. 

Roentgen-ray Report by Dr. Manges, Novem- 
ber, 1925: 

Chest: Slight general peribronchial thicken- 
ing in chest, cause of which is not apparent. 
Thoracic aorta slightly dilated and I believe 
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there is a small deposit of atheroma in arch. 
No evidence of stone in urinary tract. 
Stomach appears entirely normal as to 


The patient was rendered fairly comfortable 


by small frequent feedings, stomach lavage 
and drainage of duodenum and ducts; but 


Fic. 1. After barium meal. Note visualization of hepatic ducts. 


size, shape and position. Fairly active peristalsis 
and so far as I can tell no sign of organic 
lesion. 

Second portion of duodenum is slightly 
irregular, due, I believe, to anastomosis 
with some portion of bile passages. I suspect 
that anastomosis was somewhere near region 
of cystic duct; at any rate, barium mixture 
passed from duodenum into hepatic duct 
and upward, passed at least two or three 
divisions of hepatic duct, and then some of it 
passed downward into a narrow duct about 
3 inches in length, which is apparently ob- 
structed at lower end. I suspect this is common 
duct, although why it should be so long, | 
am unable to say. At any rate, this tube- 
like smus, if not the duct, contained some 
barium mixture at twenty-four hours. | 
am inclined to believe that this is in large 
measure responsible for pain, because any 
sinus or duct that retains material in such 
manner would certainly be susceptible to 
inflammatory changes. 

Entire colon filled without any difficulty. 
No indication of any lesion. Redundancy 
in descending portion and ileocecal valve 
somewhat incompetent. Aside from this, colon 
appeared normal. 


Fic. 2. Six hours later. Note common duct obstruction. 


tiring of this monotonous routine, she requested 
operation. On November 11, 1926 a choledo- 
chodochostomy was performed by Dr. W. W. 


Babcock. 
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Operative Report. Spinal anesthetic: sto- 
vaine 0.6 cg., with 10 oz. I per cent novocaine 
used locally. Excision of old scar 25 cm. long; 


separation of dense adhesions between liver, 
stomach, gall ducts, peritoneum and anterior 
abdominal wall; isolation of common duct 
which was divided and separated from duode- 
num; edges of opening in duodenum excised 
and opening closed with two rows of continuous 
and several interrupted sutures; end-to-end 
anastamosis of common duct over a T-tube 
with oo chromic catgut; one cigarette drain; 
great omentum interposed between duodenum 
and bile ducts. 

Findings: Atheromatous and rigid hepatic 
artery; portal vein large and injected; atheroma 
of aorta. Hepatic ducts and upper portion of 
common duct dilated to 10 mm. and 15 mm. 
respectively; golden bile escaped, containing 
puriform bodies but no stones. A probe 8 mm. 
in diameter passed readily through ampulla. 
In separating duct from duodenum, quantities 
of frothy bile escaped. 

Patient was returned in fairly good condition; 
pulse of fair volume throughout day but 
somewhat thready at 7 p.m. Blood pressure 
180/100. At 7 a.m. November 12, pulse was 
120, fair volume and at 7:40 A.M. she became 
cold and clammy and pulse became impercepti- 
ble. Clinical cause of death, acute cardiac 
dilatation.® 

Autopsy. Through incision only, performed 
by Dr. Clark: No tube in duct, slight leakage 
of bile around operative area; postperitoneal 
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Fic. 3. Twenty-four hours later. Note barium still in common duct. (Plates of this picture are reversed in 
position, i.e. portion at right should be at left and vice-versa.) 
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tissues in neighborhood were edematous with 
bile-stained fluid; gall bladder absent; liver 
somewhat 


reddish 


and 


mottled, 


enlarged 


yellow, edges rounded; no induration found 
around head of pancreas. Lungs through 
diaphragm seem negative except for small 
encysted shell-like material in base of right 
lung. Heart: right ventricle feels enlarged 
and very flabby. Large calcareous areas 
are palpated in aorta size of a twenty-five 
cent piece. 

Microscopy of Liver. Considerable conges- 
tion around central vein and very marked 
round-cell infiltration in portal spaces, without 
any increase in fibrous tissue. Sinusoids of 
liver contain red blood cells, round cells 
and polymorphonuclear leucocytes; some fatty 
degeneration. Irregularity in size of liver 
cells, some deeply stained and others atrophic 
and poorly stained, suggested degenerating 
liver undergoing some regeneration. 


COMMENT 


It is remarkable that the many instances 
in which roentgenographic examination Is 
made, after a barium meal, evidence of a 
duodenal fistula is present in so few cases. 
In a study of 153 cases of internal biliary 
fistula, Judd and Burden® mention only 1 
case which was visualized by Carman.’ 

Several of these cases are reported to be 
symptom free for long periods’! and 
without clinical or functional evidence of 
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hepatic disease,':’!? and yet Beaver," 
Wangenstein,'* Gatewood and Poppens'® 
and other recent investigators are agreed 
that the gall bladder and liver always 
become infected in artificially produced 
cholecystogastrostomies or cholecystenter- 
ostomies. Beaver states that the absence of 
clinical evidence of such infections does 
not preclude the possibility that patho- 
logic changes in the biliary tract and liver 
are occurring in patients who have been 
subjected to cholecystogastrostomy. 

Experimentally they found infections 
varying from only slight round-cell infil- 
tration to diffuse localized and miliary 
abscesses through the liver. The case 
reported corresponded to these findings at 
autopsy. The dilated ducts encountered 
were probably the result of past gall- 
bladder malfunction or removal, or both.!® 
Adhesions probably added to the stasis, 
causing retention of food encountered on 
drainage and development of infection as 
already mentioned. 

There was some question whether some 
of the patients pains were not of cardiac 
or aortic origin. Mayo Robson cited that 
the discharge of septic bile in one of his 
cases was a constant source of trouble, 
leading to nausea and giving rise to 
chronic septic absorption and suspicion of 
malignancy. Just criticism of inadequate 
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case reports caused us to report our case 
at length. In two instances no mention 
of the status of the gall bladder was made 
in the operative report and yet the gall 
tract was later found to be involved. 


SUMMARY 


1. Visualization of the hepatic ducts 
after development of duodenobiliary fistula 
is relatively a rare phenomenon, regardless, 
of spontaneous or operative causation. 

2. Low-grade disease of the liver, which 
invariably results from internal biliary 
fistulae, may or may not give definite 
clinical evidence. Careful duodenal drain- 
age studies by Lyon technique may reveal 
stasis with food rests and evidence of 
infection. A plea for careful notation of 
findings at operation and autopsy is made. 

3. Only 9 cases of common and hepatic 
duct visualization have been reported 
in the literature to date. A new case is 
described giving detailed clinical, technical, 
roentgenographic, operative and autopsy 
findings. The fasting duodenal juice re- 
vealed little or no food but subsequent 
drainage revealed microscopic food rests 
and evidence of stasis with low-grade 
infection. Operation revealed mucopuru- 
lent material exuding from the hepatic 
duct due to choledochitis and chronic 
hepatitis. 
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CHOLESTATIC VERTIGO" 


PSEUDO-MENIERE'’S DISEASE APPARENTLY CURED BY NON-SURGICAL 
BILIARY DRAINAGE. REPORT OF CASE 


C. W. Luepers, M.D. 


PHILADELPHIA 


WISH to report this case because of 
| the almost miraculous disappearance 
of the severest expression of pseudo- 
Meniere’s disease following so simple a pro- 
cedure as non-surgical biliary drainage. 
The relief of the patient may be im- 
agined when he found himself free for 
the first time in over two years from an 
almost weekly occurrence and indeed 
fearful attack of a type of vertigo present 
only in Meniere’s syndrome: an abrupt 
instantaneous fall to the ground, without 
premonitory warning, as though felled 
by an unseen hand. This fulminating 
vertigo struck before thought, or even 
instinct, could impel patient to grasp 
some nearby object. The patient has 
had no return of symptoms since April, 
1926. A search through the literature 
fails to ,discover the report of a case of 
Meniere’s or pseudo-Meniere’s disease re- 
lieved of all symptoms, cerebral and gastro- 
intestinal, by the method of treatment 
here recorded; although the liver, as well 
as the stomach, kidney, bladder and 
uterus, has been reported as the site 
of a lesion, causing nausea, vomiting 
and vertigo. It seemed appropriate there- 
fore to designate the type of vertigo 
found in this patient as cholestatic vertigo, 
since its disappearance was simultaneous 
with the institution of an adequate flow 
of normal bile into the duodenum. 
In the part when Meniere’s syndrome 
was apparently cured by medical and 
dietetic treatment directed toward the 
stomach, and so designated stomachic 
vertigo by Trousseau! in 1868, it was 
generally accepted that the stomach might 


well be the site of origin of the attack; 
especially when prior to Meniere’s descrip- 
tion the symptom-complex of vertigo, 
nausea and vomiting, plus visual and 
auditory hallucinations, was attributed 
to apoplexy and brain tumors. Meniere? 
in 1861 directed attention toward the 
ear as the inciting cause, and labyrinthine 
vertigo was called Meniere’s disease. To- 
day it is generally accepted that true 
Meniere’s disease may have its origin 
anywhere within the vestibular circuit: 
the nucleus of the eighth nerve, the nerve 
pathways and the labyrinth. The lesion 
is unilateral and the characteristic symp- 
toms are, according to Dandy,* progressive 
unilateral deafness and tinnitus at the 
time of the attacks. 

As the violent form of vertigo is a cause 
of so much alarm to the patient, and the 
determination of the exciting cause and 
its site of origin of so great importance, 
it seems justifiable to consider other 
viscera than the stomach, that have 
vagal branches connecting with the central 
nervous system: lungs, heart, liver, gall- 
bladder, pancreas, intestinal tract, etc. 
In the case here reported the gall tract 
seemed to be the seat of the initial vagus 
reflexes. The patient was referred for a 
routine gastrointestinal study. Biliary 
tract drainage recovered increased amounts 
of abnormal bile from gall bladder and 
extrahepatic ducts The patient’s symp- 
toms diminished in severity, almost im- 
mediately, without other addition to the 
treatment previously followed by the 
patient, namely, bromide, belladonna, cho- 
legogues and low protein diet. 


* Read by abstract at the 32nd Annual Meeting of the American Gastro-Enterological Association, Atlantic 
City, May 6-7, 1920. 
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CASE REPORT 


History. Aman, aged forty-six, gray haired, 
partially deafened during active service at 
the front in the World War, and with tremors 
of fingers and facial muscles, was admitted to 
the gastrointestinal clinic of the Pennsylvania 
Hospital in February 1926, complaining of 
attacks of gaseous indigestion, constipation, 
violent vertigo, tinnitus, partial blindness, 
salivation, nausea and vomiting, suffered 
during the past two years. In 1922, while 
night fireman at this hospital, constipation 
began as a troublesome symptom. In 1923 
cerebral and digestive symptoms developed 
with increasing severity, until patient became 
so fearful of attacks that he was afraid to eat 
or climb a ladder while at work. He began 
taking magnesium sulphate in increasingly 
large doses daily to ward off the attacks, 
associating them with constipation. He had 
lost 27 Ibs. in weight since the War. 

Description of Attack. Patient may be 
walking, sitting, standing, stooping or erect, 
gazing in any direction, while at work or 
resting, when he suffers an instantaneous 
irresistable fall to the ground, without loss of 
consciousness, except that he falls too quickly 
to grasp a nearby object, and is only aware 
that he has fallen when he finds himself on 
the ground, partly blind, too dizzy to arise, 
some tinnitus, his tongue swollen as though 
too large for his mouth, and palpitation, head- 
ache, salivation, nausea, regurgitation and rarely 
vomiting intervenes, with a churning sensation 
in the abdomen, belching and flatulence. The 
patient tries to describe the onset of the 
attack as: “Something in the head like a 
sudden rush” accompanies the fall to the 
ground. He has become apprehensive from 
the oft recurring sensation of helplessness to 
ward off the attacks. 

Clinical and Laboratory Examinations. Abdo- 
men: Both recti rigid, but no appendicial or 
gall-bladder tenderness. Papillomata of the 
rectum removed by operation, October 1925. 
Neurological: 1925: Marked tremors of upper 
extremities, fingers especially; tremors of 
facial muscles; exaggeration of deep reflexes; 
pupils regular, equal, react to light, accommo- 
dation and convergence. June 1926: Partially 
deaf in right ear. Nystagmus well marked, 
but no involvement of the motor or sensory 
fifth or seventh nerve. Barany tests show 
evidence of a brain tumor located probably 
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at the cerebellopontine angle, but too small 
to raise brain pressure. Opinion confirmed at 
University Hospital. Operation advised. Eye 
Report: 1924. Discs well defined. No changes. 
Confirmed: 1927. Right eyelid twitches. Wear- 
ing glasses. 

Gastric Analysis: Fractional study, April 
14, 1925: Hyperchlorhydria, normal secretion, 
stomach empty in three hours, normal curve, 
no pylorospasm. Microscopic: negative. Feb- 
ruary 24, 1926: Hyperchlorhydria, normal 
secretion, continuous curve, stomach empty 
in over three hours, hypomotility, pyloro- 
spasm. Microscopic: negative. 

Roentgenograms. Gastrointestinal: October 
27, 1925: General shape and appearance of 
this stomach, high in abdomen, with duodenum 
away to right side, is very suggestive of gall- 
bladder adhesions, but we are unable to 
confirm this further. No evidence of obstruc- 
tion for stomach emptied well in usual four 
hours. No evidence of adhesions about hepatic 
flexure of colon, for colon emptied readily. 

Cholecystography: Not available at the hospi- 
tal in March 1926 to confirm diagnosis of 
gall-bladder and extrahepatic gall-tract stasis 
made from repeated bile drainage. March 
5, 1929. Gall bladder fills well, concentrates 
well and empties almost completely after the 
special meal. No distortion. 

Teeth: June 8, 1926: Abscess involving roots 
of upper left second molar, not evident in 
second roentgenogram, March, 20, 19209: 
Abscess of right lower first premolar. Sella 
Turcica: March 1929: Normal. 

Stool: April 2, 1926. Light brown. Bile, trace 
large amounts of oil droplets (petrolagar). 
Few meat fibers. Stools much darker than 
before drainages. Were straw and clay colored. 
Motility Test: Number of carmine-stained 
stools, 3; first appearance of dye, thirty-nine 
hours; disappearance, fifty-eight and a half 
hours. Patient took magnesium sulphate at 
forty-eight hours, fearing vertigo. Impression: 
delayed motility. 

Blood: Wassermann reaction negative. Hem- 
oglobin 90; w.B.c. 7500; 6650; R.B.C. 4,840,000; 
index g plus. Differential white count: poly- 
morphonuclear leucocytes 540; lymphocytes 
46; large mononuclears and transitionals 3; 
eosinophiles 1. 

Urine: October 1925: Two samples taken 
between attacks were normal. Third examina- 
tion, April 2, 1926, alkaline, 1o10, albumin 
0; sugar 0; bile o. 
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Cardiovascular: Blood pressure: systolic 122, 
diasystolic 82; pulse 60, dropped beat with 
compensatory beat in every ten regular beats. 

Hearing: (Dr. E. D. Lunn, April 1929): 
Audiometer curve and tuning fork tests show 
bilateral nerve deafness with hearing loss: 
right 28 per cent; left 29 per cent. Vestibular 
findings are positive for a central lesion, but 
do not fit usual findings for any one lesion. 
Cerebellar-pontine angle tumor is immediately 
suggested except that there is slight nystagmus 
from all three semicircular canals on right, and 
vertical canals on left and right ear has better 
hearing than left. Findings could be explained 
by diffuse lesion or multiple lesions in and 
about right vestibullar cerebellar nuclei, but 
fibers in left middle cerebellar peduncle are 
also involved. On examination of audiogram, 
curve for left ear shows an island of compara- 
tive deafness at frequency 4096, which could 
possibly have been due to auditory trauma 
such as an explosion. This finding is not found 
on right side. 

Clinical history of deafness: Patient states 
that following explosion of one shell, patient 
had the sensation as though the shell had 
exploded within his cranium. Deafness, partial; 
tinnitus, and tremors of face developed imme- 
diately after the explosion. 

Neurological: (Dr. Paul Sloane, April 1929): 
Coarse tremors of both hands, especially right. 
Vision in both eyes 40/10. Nasal side of each 
optic disc is indistinct. Pupils irregular. 
Nystagmoid movements on conjugate devia- 
tion to right. Taste lost on anterior two thirds 
on tongue, bilaterally; otherwise fifth nerves 
are normal. Slight facial weakness on left 
(central type). Profuse sweating all over body. 

Diagnostic impression: Examination is prac- 
tically negative. It is difficult to place loss of 
taste, but this may be due to a local condition. 

Two other therapeutic drainages, September 
17, 1926 and October 1926 ended the treatment; 
60 c.c. and 145 c.c. of dark coffee a-B-Bile 
mixtures, and 250 c.c. and 255 c.c. canary 
yellow c-Bile fractions recovered. 

Impression: All fractions clear with prac- 
tically no sediment. Pylorospasm absent. 
Dark bile still present in increased amount. 
c-Bile normal. Stasis and atony in gall bladder 
and large ducts much less, but still present if 
large amount of dark bile is a criterion. Flocculi 
are almost absent. No catarrhal exudate. 

December 13, 1928: Bile Drainage. Gastric 
Residue, 125 c.c. no food, light green. Total acid 
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32; Free HCI, 22. Duodenal residue, 30 c.c., 
canary yellow, T 46, F 30, excess floccull. 
Few w.B.c. and cell detritus. Bile salts. B-Bile 
85 c.c. dark coffee brown, 1060. Centrifuged. 
Few w.s.c. and a few small bile-stained crystals. 
c-Bile 100 c.c. velvet yellow, excess fine 
flocculi. very occasional] irregular crystal. 

Impression: Gastric Residue: increased amt. 
duodenal regurgitation. Duodenal residue nor- 
mal. A-Bile on or possibly mixed with B-Bile: 
well concentrated. c-Bile slightly darker than 
normal. 

Provocative Vertigo Tests. 1. Vagus sti- 
mulant and vasodilator: Histamine 1 c.c. 
1:1000 subcutaneously. Marked general reac- 
tion, but no vertigo. Acecoline: general reaction, 
no vertigo. 

2. High protein diet, one week, without 
effect. 

3. Constipation, two days without stool; 
no symptoms. 

4. Picrotoxin, gr. 1/30 to gr. 1/15 togr. 1/10 
q.i.d; a stimulant to the vagus center, produced 
no symptoms. 

Clinical Notes: 

February 17, 1926: After eating feels bloated; 
feels a churning sensation with belching and 
occasional regurgitation of some food. Churning 
sensation also worse when lying on left side. 
No. pyrosis. Tongue always coated. At end of 
attacks occasionally vomits yellow fluid. Excess 
perspiration of palms of hands and axilla. 
Pupils contracted. (Vagotonia?) Appetite fair 
but soon satisfied. Has a fear of eating. Pulse 
60. Sleeps very poorly. Stool always light in 
color, and watery from Epsom salts. Stop 
salts, take petrolagar with phenolphthalein. 
Triple Bromides. Tr. Belladonna mx, t. i. d. 
Holodin and bile salts. caps. ij, t. i. d. 

March 17, 1926: Feels improved since bile 
drainage of March 1926. No headache, no 
vertigo. Tongue moist, less coated. Wt. 163. 
Use enemas of salt or bicarbonate of soda 
occasionally. 

March 31, 1926: Improved. For last two 
days has a good deal of gas, “churning” 
about navel; swells up entire abdomen; worse 
after eating. Color of stools darker brown. 
Used to be clay and straw colored all the time. 
Appetite better. Not tired and dragged out 
as before. Slight dizziness day and night before 
last, associated with constipation. Tongue 
moist for first time in two years. Has had two 
bile drainages. 

April 12, 1926: Feeling still better after 
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TABLE I 
BILE DRAINAGE 
I 2 3 4 
Duodenal Residue 
30 c.c. 80 c.c 12 c.c. 30 c.c. 
Reaction, acidity T. 16, F. 0 detain iUicawsaee T. 12, F.o T. 12, F. 0 
Color............. dark velvet yellow d. vel. yellow d. canary yellow canary yellow 
eS slight excess fine slight slight 
Microscopic....... Excess gastric, duode- few w.s.c. vegetable, | mucus; gast. duod. w.p.c. mucus; cell 
nal epith. few degen- meat fibers; duod.| epith. cell nuclei; detritus 
erated w.B.c.; bac-  epith. degener. cells | degen. w.s.c. large 
| teria; soaps; few _ nocrystals | plugs mucus, pus 
| cholesterol crystals; cells 
| bile stained amor- 
phous crystals; mucus 
films 
a-bile 
Amount.......... 60 c.c. 50 Unable to collect | Unable to collect 
Color.............| dark vel. yellow d. v. brown Bile Bile 
Microscopic....... few duod. epith. w.p.c. ............ 
and bile stained crys- 
stals 
B-Bile 
140 C.c. 50 C.c 120 c.c. 140 C.c. 
Color.............| dark coffee brown d. coffee brown d. coffee brown black brown 
Microscopic.......} mucus; few w.B.c. oc- mucus with suspend-:' per digestive tract | epith. fungi; bac- 
cas. cholesterol bile | ed flocculi; dark epith.; occas. w.s.c. teria 
stained crystal bile stained mucus 
and cell detritus 
c-Bile 
50 C.c 250 C.c. 80 c.c. 120 
T. a7, F. T. 14, F.o 
ENE ee d. velvet yellow cl. canary yellow dark c. yellow canary yellow 
Flocculi slight slight heavy dark few plugs 
films 
Impression. ..... . All bile fractions dark; | Duodenal stasis; ca- | Duodenal residue al- | Duodenal residue 


tarrhal condition of 
gall tract; excess 
amounts A and c 
portions; better 
concentration gall- 
bladder bile; c-Bile 
normal color; gall 
tract stasis improv- 


ed 


excess amounts A and 
B portions; poor gall- 
bladder concentra- 
tion; atony of gall 
bladder and common 
duct; gall tract stasis 
without inflammation 


normal excess dark 
amount dark bile;| bile; improved gall- 
c-Bile almost nor-| bladder concentra- 
mal; gall tract sta-| tion power; atony 
sis improved. and stasis improved 


most normal; excess 


| 


third bile drainage. Had attack of gas and 
churning without vertigo. Belching of sour 
gas, and flatulence gave relief. Continue 
belladonna and enemas. 


April 16, 1926: Eating more fruit and greens. 
Still eating but little meat, especially pork. 


Wt. 160, 
April 28, 1926: Fourth bile drainage this 


gain of 6 lb., 170 average weight. 


TABLE I 
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(Continued) 


Gastric 


Residuum amount....... 50 c.c 25 C.c. 
Duodenal 
Residuum amount....... 100 c.c 30 c.c. 
Reaction...............,/1 15,F5 (T17,Fo 
Color..................| dark canary | d. canary 
Flocculi................| slight amt. | sl. fine 
A-Bile 
Amount................| 45 Cc. 
Camary 
B-Bile mixed with a-Bile | 
d. coffee d. coffee 
| brown brown 
Reaction..... ..1T 4, Fo T 17, Fo 
1050 


Amount 170 C.c. 110 c.c. 
Color ..| Canary canary 
Reaction..... .|T 21, Fo 


75 C.c. 30 c.c 20 c.c 30 c.c. 
50 c.c. 50 CC. 25 C.C. | 80cc. 
12, Fo 'T 10, Fo T16,Fo !T60,F18 
d. canary canary "canary |canary opa- 
que 
sl. fine _| Mone | 
| | 
| | 
125 c.c. | 100 c.c. | 100 c.c | 220 c.c. 
black velvet brown) d. coffee | d. coffee 
| brown brown 
T 20, Fo T7, Fo 
1032 1026 | 1018 


330 c.c. 110 c.c, | 130 c.c. 160 c.c. 
canary canary canary | canary 

| opaque opaque 
T13,Fo (T23,Fo |T38,Fo 


morning. Is taking 5 gr. bile salts, four times 
daily; have a laxative effect. Took one dose of 
salts; advised not to, as possibly causing dis- 
tention. Greatly improved. 

May 7, 1926: Wt. 17314 lbs.; a gain of 
1014 lbs. Taking olive oil. No vertigo or dizzy 
spells. No digestive upsets. 

May 12, 1926: Fifth bile drainage. Practi- 
cally symptom free. Repeated drainages, 
June 18, July 2, 16, 30, August 20, September 
17, October 1, 1926. Bile fractions at last 
date were clear and without sediment; but 
patient is still secreting large amount of dark 
B-bile (125 c.c.) of low specific gravity, sug- 
gesting atony of gall bladder and large ducts. 
Patient feels so well that drainages were 
stopped, and patient discharged, with advice 
to continue belladonna and non-saline chole- 
gogues, and low protein diet. 

December 13, 1928: Patient reported to 
clinic by request. Has been perfectly well 
since last date. Still careful about eating. 
Wt. 16834. Taking a mild cathartic pill. 
Bile drainage shows well concentrated B-bile 
fraction, still increased in amount. Impression: 


practical normal sequence and appearance of 
bile fractions. 

February 7, 1929: Patient~ still symptom 
free. States that tremors of eyelids and facial 
muscles had gradually disappeared. Tremors 
of hands slight. Pulse still 60. Palms of hands 
moist. Patient consents to have tests with 
histamine, acecoline and picrotoxin in an 
attempt to provoke a return of vertigo. Also 
agreed to go without stool forty-eight hrs., 
and take a high protein diet, especially meats. 
(Results recorded on p. 528.)! 


PATHOGENESIS 


I agree with Thornval‘* that the cause 
of Meniere’s disease must be sought in 


1 Nore: Patient found dead early a.m. of September 
20, with fractured skull, having fallen from ladder 
during night work in engine room of hospital. The fall 
was either the result of a misstep, or a recurrence 
of an attack of vertigo after a remission of three years 
and seven months. Autopsy findings, preliminary re- 
ports) Drs. Farr and Pearson): Ventricular dilatation, 
slight arteriosclerosis, beginning atheroma of cardiac 
valves and aorta, hypertrophy of left ventricle, begin- 
ning sclerosis of kidneys with cyst formation, thickening 
of mucous membrane of gall bladder. 


5 6 7 | 8 9 10 
5-12-26 6-18-26 7-2-26 | 7-16-26 7-30-26 8-20-26 
c-Bile 
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the nuclear region of the medulla. A num- 
ber of vegetative nerve cells, the nuclear 
bodies, remain within the cerebrospinal 
axis (medulla, thalamus, cerebellum and 
hypophysis), thereby accounting for the 
occurrence of vegetative phenomena in 
certain diseases and toxic injuries of the 
brain. Equilibrium in vegetative struc- 
tures, to quote Pottenger,® ‘depends 
primarily upon the colloidal complex of 
the cell, and its content in ions; for not 
alone nerve impulses but the chemical 
substances circulating in the blood produce 
different effects, depending upon the chem- 
ical and physical condition of the particular 
cells stimulated.” Vegetative action, 
organic processes occurring without the 
determination of the ego, is enormously 
intensive at times, due, it is believed, to a 
hypersensitivity of the cells of the mid- 
brain. Such susceptibility of vegetative 
and vital centers to irritation and injury 
may be inherited, as in spasmophilic 
and vasolabile types, or a complication 
and sequela of infectious fevers; it may 
occur from the action of allergens, of 
drugs, of exogenous toxins, including 
those from intestinal parasites; finally 
substances derived from the metabolism 
of the organism itself, as during men- 
struation, pregnancy, the thyroid toxemia. 
Thus certain endocrine glands play a part, 
especially the hypophysis, which according 
to Muller‘ helps to maintain and regulate the 
water content of the blood and the body; 
and the parathyroids, which by their con- 
trolling interest in the regulation of the 
calctum content, have much to do in main- 
taining the calcium-potassium ratio, as well 
as the high threshold of cell permeability. 

Stimuli which are normally responsible 
for disturbances in physical and chemical 
equilibrium arise from three sources, again 
quoting Pottenger: (1) the advent in the 
cell of oxygen, electrolytes from the food, 
inorganic salts introduced with food and 
water and the products within the cell 
as a result of its activity; (2) nerve irrita- 
tion either of central or reflex origin; (3) 
the action of internal secretions. 
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Vagus stimulation is specifically depen- 
dent upon the presence of potassium and 
sodium in the cell stimulated; sympathetic 
stimulation upon the presence of calcium. 
The former increase cell permeability, 
the latter ion decreases it. These substances 
are themselves an intimate part of the 
neurocellular mechanism and may even 
without nerve action cause tissue to react.’ 
Stimulation of the vagus nerve going to 
the frog’s heart while being perfused 
caused an increase of potassium ions 
to be thrown into the perfusate; stimulat- 
ing the sympathetic nerve an increase 
in calctum; using the above perfusates 
on another frog’s heart caused the same 
action as above, as though its nerves were 
separately stimulated. 


INTERPRETATION OF SYMPTOM COMPLEX 


The symptoms of pseudo-Meniere’s dis- 
ease are, I believe, the result of accumula- 
tive intensive Irritation of the nucleus of 
the vagus, with overflow of discharges 
to or from contiguous nuclei, and associa- 
ted centers, for auditory, ocular, equili- 
bratory, muscle sense and vaso-motor 
responses. The precise location of the 
inciting cause of the attack in this patient 
was probably in the gall tract. Its action 
was either mechanical, by pressure or 
irritation, acting reflexly on the hepatic va- 
gus; or toxic, from metabolic products 
in the stased bile conveyed by the blood 
stream for selective action upon vegetative 
centers in the medulla. Both modes of 
action may have been operative. A similar 
mechanical irritation is present in the 
severe vertigo associated with constipation 
in susceptible individuals, instantly re- 
lieved by evacuation of contents of lower 
bowel. The reflex involved is vagal, via 
the pelvic nerves. 

McClure® applying non-surgical biliary 
drainage in the successful treatment of 
migraine, stressed the fact that sufficiently 
toxic substances disturb the functional 
conditions of the liver, and at the same 
time can produce the migraine syndrome. 
Protein sensitization was demonstrated 


TABLE II 


AFFERENT AND EFFERENT STIMULI COURSE OVER 
THE PARASYMPATHETICS: 
Third (Oculomotor), Seventh (Facial), Ninth 
(Glossopharyngeal), Tenth (Vagus) 

1. Motor and secretory visceral reflexes present. 

1. Increased secretion in mucous glands of nasal and 
nasopharyngeal mucous membrane (catarrh) 
through seventh cranial nerve. 

2. Salivation during attack, through motor neurons 
of seventh and ninth cranial nerves. 

3. Amblyopia during attack; vasomotor through 

tenth cranial; or due to accommodation spasm 

through third carnial nerve. Contracted pupils 
through same: oculomotor nerve. 

. Tremor of eyelids through third cranial nerve. 

. Tremor of facial muscles through seventh cranial 
nerve. 

6. Swelling of tongue during attack through chorda 
tympani branch of seventh cranial nerve, and 
ninth cranial nerve. 

. Bradycardia with dropped beat through tenth 
cranial nerve. 

8. Increased tonicity and secretory activity in gastro- 
intestinal canal through gastric and intestinal 
fibers of tenth cranial nerve. Pylorospasm prob- 
ably through same nerve. Spastic constipation 
through vagus and pelvic nerves. 

9. Nausea and vomiting by vagal reflex to nausea 
and vomiting centers; or caused by reversed 
peristalsis through tenth cranial nerve. 

10. Increased tonicity (to final atony) and increased 
secretory activity in ducts and glands of liver, gall 
bladder and pancreas; spasm of sphincter of 
Oddi from increased tonicity of duodenum 
through tenth cranial nerve. Note increased quan- 
tity of bile fractions recovered during drainage. 
Under any circumstance this reflex is not readily 
proved. 

11. Visual hallucinations, objective dizziness; objects 
whirling to right about patient, through third 
cranial nerve. Nystagmus through same nerve, 
the oculomotor. 

12. Sweating of hands, axilla and increased general 
bodily perspiration, vasodilatation through tenth. 
vagotonia. * 

13. Partial loss of taste through ninth cranial nerve, 
through Chorda tympani of seventh. 

14. Increased peristalsis causing “churning” sensa- 
tion through tenth cranial nerve. 

*Similar expressions of vagotonia appear with full 

doses of histamin, picrotoxin and acecoline, vagotonic 

drugs causing vasodilation. 


| 


in the same patients with disturbed 
liver function, but of less frequent occur- 
rence. Duke® reported 2 cases of Meniere’s 
syndrome caused by allergy. 

In Tables 11 and 11 I have attempted 
to classify the symptoms of pseudo- 
Meniere’s disease found in this patient; 
also certain constant symptoms as (1) 
reflexes, afferent and efferent, coursing 
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TABLE Ul 


GALL TRACT REFLEXES IN SKELETAL STRUCTURES IN 
WHICH AFFERENT STIMULI COURSE CENTRALWARD 
OVER PARASYMPATHETICS (VAGUS) AND 
EFFERENT OVER VARIOUS CRANIAL 
NERVES AND PATHWAYS FROM VEGETA- 
TIVE CELLS GROUPED ABOUT VAGAL 
NUCLEUS IN MEDULLA 


1. Motor reflexes 

1. Tremor of lower facial muscles through the 
seventh (facial) and. the motor portion of the 
fifth (trigeminus) nerves. 

2. Swelling of tongue during the attack through the 
twelfth (hypoglossal); or through the lingual 
branch of the seventh (facial) nerve. 

3. Vertigo through the eighth (auditory) nerve 
and important nerve tracts connecting brain 
stem and cerebellum and semicircular canals, to 
form the vestibular nerve reaction movement 
reflex. This reflex contains at least seven neurons. 

4. Dizziness, due to muscular reaction movements 
of the eyes, limbs and body through the third 
(oculomotor) and eighth (auditory) nerves to 
centers in the parietal cortex, subcortex, or the 
optic thalamus, partly by way of the cerebellum. 

11. Sensory Reflexes 

1. Swelling of the tongue through the lingual 
(sensory) branch of the fifth, (trigeminal), 
lingual branch of ninth (glossopharyngeal), 
lingual branch of the seventh (facial) nerve, 
whose function is both sensory and motor. 

2. Tinnitus through eighth (auditory) 

nerve. 

. Flushing of face, a vasomotor phenomenon, 
through the sensory fibers of the fifth (trigeminus) 
nerve. 

4. Headache through the sensory branches of the 

fifth (trigeminus) nerve. 

5. Partial loss of taste sense through the sensory 
portion of the fifth (trigeminus) nerve for anterior 
two-thirds of tongue. 

. Poor sleep through a center it is believed in the 
optic thalamus. 


w 


nN 


over the greater vagal system and (2) 
reflexes overflowing the vagal nucleus 
to other cranial nerves and vegetative 
centers. The tables are based on similar 
ones drawn up by Dr. Pottenger in his 
studies of pulmonary reflexes acting 
through the parasympathetics (to be pub- 
lished in the forthcoming Transactions of 
the Association for Research in Nervous 
and Mental Diseases, and also in Biedel’s 
Festschrift”). I take this opportunity 
of acknowledging my thanks to Dr. 
Pottenger for sending me his new tables 
and his valuable suggestions as to the 
proper interpretation of the reflex symp- 
toms of Meniere’s syndrome found in 
this patient. 
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In studying the abnormal vegetative 
reflexes, one must not stop there, but 
must search for a possible derangement 
of chemical processes in the hyperirritable 
cerebral cells and the fluids surrounding 
them. I will enlarge in brief manner upon 
the theory that the source of nerve energy 
is, primarily, not electrical but chemical. 

Different parts of the brain and spinal 
cord show a different and special chemical 
constitution, proved by the selective ac- 
tion of drugs, viruses, toxins and _ hor- 
mones. According to Miiller® the electric 
current is not an adequate stimulus for 
every nerve center. “They are not like 
a complicated telephone central station, 
with electricity the moving force.” They 
are more in the nature of a storage battery 
where the current is generated by chemical 
substances of opposite ionic charge, when 
surrounded by a third chemical substance 
acting as an electrolyte. 

The myogenic theory of the auto- 
maticity of cells is proved, although the 
importance of nervous influence in con- 
verting the organism into a unified whole 
is likewise generally accepted. Cells® con- 
sist of colloidal systems made up of 
solutions of protein in water and lipoids 
which hold electrolytes in labile form. 
They are surrounded by a membrane 
which varies in permeability and in which 
the sign of charge varies under different 
conditions. Stimulation or injury causes 
the cells at the point of application to 
assume a negative charge. Proteins are 
neutral or isoelectric at a given degree 
of pH concentration. They form salts 
with acids at lower, and with alkalies 
at the higher pH concentration attempting 
to maintain colloidal and ionic reactions 
requisite to cellular life. 

According to Miiller: 


The finest regulations are required for the 
maintenance of the isotonic balance in the 
blood serum and tissue fluids, since we know 
that under the most different conditions of 
osmotic pressure, the salt content and the 
neutrality vary only within very narrow limits. 
There must be a regulatory center and the 
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center must have its place in the central 
nervous system. We assume that it has its 
position in the region of the infundibulum and 
also in the medulla oblongata. The desire for 
salt and calcium must be regulated somewhere, 
as soon as these amounts sink above or below 
the normal limits. 


The persistent hyperchlorhydria found 
in this patient, the strong alkalinity of 
the urine, the great secretion of calcium 
and phosphates immediately following 
attacks of Meniere’s disease, reported 
by Bruno Griessmann;'° the altered water 
and salt metabolism, the marked variation 
in the blood calcium and sodium content, 
the definite disturbance in acid—base 
equilibrium recorded by Frisch" in studies 
on epilepsy; all point to a shifting of ions 
in the chemical processes of the body. 
Polyuria is a frequent symptom reported 
with Meniere’s vertigo, migraine, chorea 
and epilepsy. We know that diuresis is 
governed by a special chemical substance 
produced in the hypophysis, and conveyed 
through the infundibulum to act upon 
centers in the gray matter of the floor 
of the third ventricle.’® It. is one factor 
that maintains and regulates the water 
content of the blood and the body. It is 
reasonable to suppose that this same 
chemical energy is active upon vagal and 
vasomotor centers during the attack of 
Meniere’s vertigo producing by means 
of salivation, profuse sweating, vomiting 
and diarrhea, a temporary dehydration 
of irritated, congested or edematous cere- 
bral cells thus ending the attack. 

Oppenheim” has described angioneuro- 
tic edema as a not uncommon cause of 
Meniere’s disease. Mygind" believes that 
Meniere’s vertigo is due to an intracellular 
edema, of nerve tissues that control 
equilibrium; wherein the cells themselves 
imbibe excess water due to increased 
permeability of cell membrane. He calls 
it a waterlogging of the affected cells 
and prevents the Meniere’s vertiginous 
attacks by means of salyrgan, the mer- 
curial diuretic. He treats successfully 
by means of the same drug seventh nerve 
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paralysis (Bell’s palsy). Fay' applying 
the physiochemical theory of epilepsy, 
used the dehydration treatment in order 
to cause ¢ decrease in cerebrospinal fluid 
pressure and to reduce neurocellular edema 
by producing changes in the water-salt 
balance of the blood and body fluids. 
By limiting the fluid intake below a liter 
daily, at the same time salt intake, and 
with care not to produce an acidosis, a 
limited number of epileptics have been 
kept free of convulsions for the period 
of a year. 


SUMMARY 


I agree with Thornval‘ and Dandy* 
the Meniere’s disease, migraine epilepsy, 
tic doloroux and many forms of vertigo 
and chorea are pathologically related; 
they are the expression of an excitation, 
if mild, or a toxic injury if severe, of the 
central gray matter of the midbrain, with 
selective action on certain cranial nerve 
centers and nuclear bodies in the cere- 
bellum, medulla, thalamus and _ hypo- 
physis; vital centers that regulate all 
vegetative activity. I am inclined to hope 
that the stress laid upon the great impor- 
tance of the chemical and physical changes 
in the genesis of neurocellular activity 
will help us to agree that the therapeutic 
approach to these spasmophilic disorders 
must aim toward the restoration of central 
vegetative equilibrium, by producing nor- 
mal chemical and physiochemical balance 
in cells and fluids of the midbrain. The 
physician may count himself fortunate 
if he stumbles upon the inciting cause 
and brings even a measure of relief to 
this unhappy, fearful group of chronic 
cyclic sufferers. 


CONCLUSIONS 


1. The report of a case of pseudo- 
Meniere’s disease associated with gall- 
tract stasis, and apparently cured by 
non-surgical biliary drainage is presented. 
It seemed appropriate to designate the 
type of vertigo found in this patient as 
cholestatic vertigo. 
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2. Pseudo-Meniere’s disease, of the type 
here recorded, is viewed as reflexes in 
which both afferent and efferent stimuli 
course over the vagus or parasympathetic 
nervous system, with a reactivity of 
nuclei grouped about the vagal area in 
the medulla. 

3. The inciting cause of the Meniere’s 
syndrome was probably in the gall tract; 
the lesion in the vagal nucleus; the symp- 
tom complex an expression of an intense 
central vegetative activity, producing ful- 
minating electrical discharges along neural 
pathways to their several end organs; 
the generator a chemical, ionic and col- 
loidal derangement of midbrain cells and 
the surrounding fluids. 

4. Nerve energy, vital energy, has its 
source primarily in chemical energy. Treat- 
ment of these convulsive disorders will 
remain empirical until research teaches 
us how to assist nature to restore and 
maintain chemical balance in central vege- 
tative structures. 
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DISCUSSION 


Dr. Kantor: Where was the delay: in the 
duodenum, or higher up in the alimentary 
tract? Was there any jaundice? 

Dr. Luepers: The delay was in the gall 
bladder and in the extrahepatic ducts. There 
was no jaundice. The bile fractions were all 
dark bile fractions, and yet they cleared up 
gradually, until the A-B-C sequence of biles 
was restored. There was no duodenal stasis. 
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THE RESULTS OF OPERATION FOR 
CORPORIC ULCER“ 


O operate or not to operate is the 
vital question that arises in every 
case of peptic ulcer. It is vital to the 
clinician treating the case, to the surgeon 
who may be called upon to operate, 
and to the patient, his family, employer, 
or his business associates. 

This vital question is the center of a 
cyclonic controversy. The decision often 
rests upon the whim of some one person 
who makes it without rhyme or reason; or, 
more frequently, the decision is made by 
applying to the ulcer case under consider- 
ation facts that have been observed in 
some totally different ulcer case. In 
reality, the decision should be based upon 
the known results of medical or surgical 
treatment ‘of similar ulcers and should 
not be determined by the result of treat- 
ment of a dissimilar ulcer, that is of an 
ulcer in some other region of the stomach 
or even in the cap. 

The habit of looking in the back of a 
school book for the answer and then trying 
to fit the problem to the answer is one 
that many of us contracted in our school 
days; that it has continued throughout life 
is evidenced by our habit of reading the 
last chapter of a novel first. It is also 
evidenced by the demand of those ar- 
ranging medical programs to have such a 
subject as the “Indications for Surgical 
Procedure” presented to an audience 
before that audience has thoroughly con- 
sidered the factors that determine the 
solution. 

The vital question to operate or not to 
operate should not be discussed until 
the ulcer problem has been reviewed 
from the following standpoints: etiology, 
pathogenesis, pathology, symptomatology, 
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progress of the disease, malignancy, results 
of medical treatment, and the results of 
surgical treatment. Indeed, a thorough 
knowledge of these phases of the ulcer 
problem is absolutely necessary to the 
proper consideration of the indications 
for the surgical or medical treatment of 
each regional type of peptic ulcer, of which 
there are three: 

1. Ulcers occur in the vertical part of 
the stomach proximal to the sulcus angula- 
ris, that is to say in the so-called body 
or corpus. Many names are applicable to 
these ulcers, but in this communication 
we shall call them corporic ulcers. 

2. Ulcers that occur in the pyloric 
region or antrum just proximal to the 
pyloric valve, or involving the pyloric 
valve, termed prepyloric or pyloric ulcers. 

3. Ulcers are most frequently lo- 
cated in the cap or so-called first portion 
of the duodenum. These are usually 
situated approximately 1 cm. distal to the 
pyloric valve. Frequently in the past, and 
occasionally at present, these have been 
termed duodenal ulcers. As this region 
has none of the characteristics of the 
duodenum and many of those of the stom- 
ach, the term duodenal ulcer is a mis- 
nomer. For this important, and most 
frequent, of the three regional types of 
ulcer the term postpyloric ulcers, or ulcers 
of the cap, is more appropriate. 

The relative size, shape and location 
of these three regional types of ulcer: 
(1) corporic ulcers, (2) prepyloric ulcers 
and (3) postpyloric ulcers, are shown in a 
drawing of the ulcer-bearing area (Fig. 1). 
The pathological characteristics of these 
three regional types of ulcer may be 
summed as follows: 


* Read at the 32nd Annual Meeting of the American Gastro-Enterological Association, Atlantic City, May 6-7, 1192 
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Fic. 1. Three regional types of ulcer: (A) corporic (B) prepyloric and (c) postpyloric. Average corporic ulcer is 
larger and deeper than either prepyloric or postpyloric ulcer, crater destroys musculature and submucosa, 
and intraperitoneal space is infiltrated with connective tissue. In this article only corporic ulcers are considered. 

Fic. 2. Small mucosal ulcer on distal side of peristaltic contraction near sulcus angularis. 

Fic. 3. Same as Figure 2, at trifle later stage of gastric cycle, showing that peristaltic contraction has progressed 
beyond crater and therefore crater is on proximal side of contraction instead of on distal side as in Figure 2. 

Fic. 4. Ulcer and its cicatricial contraction have deformed stomach almost beyond recognition. Gross deformity 
and obstruction constitute complication demanding surgical procedure and, therefore, ulcers similar to this are 
eliminated from a consideration of whether or not to operate, which forms subject of this article. These 
cases offset superficial mucosal ulcers shown in Figures 2 and 3 which likewise are not considered in question of 
whether or not to operate. 
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Corporic Ulcers. It is to be noted that 
corporic ulcers (Fig. 1A) are larger and 
deeper than either of the other regional 
types. They occur on either the ventral 
or dorsal surface of the stomach very close 
to the right border of the corpus or along 
the so-called lesser curvature. All the 
ulcerating areas that the author has ever 
seen that involve the stomach nearer 
the greater than the lesser curvature 
have been ulcerating areas in malignant 
lesions rather than simple benign ulcers. 
In depth, the crater of a corporic ulcer 
usually extends far beyond the normal 
line of the outer muscular coat of the stom- 
ach. Therefore, the anatomical struc- 
tures that are involved in this type of 
ulcer constitute one of the important 
factors of the ulcer problem. Unfortunately, 
this phase of the problem is too extensive 
to be included in this communication. 
Suffice it to say that these ulcers invade 
an area that we have termed and have 
rather elaborately described elsewhere as 
the intraperitoneal gastric space.' 

Prepyloric or Pyloric Ulcers. These oc- 
cur just proximal to or involve the pyloric 
valve. They are much smaller in diameter 
and much more superficial than corporic 
ulcers. With rare exceptions, they involve 
only the mucosa and submucosa. The rare 
exceptions (where they destroy the mus- 
culature) constitute an unusual but impor- 
tant type of pathology that deserves far 
more consideration than is possible in 
this paper. 

Postpyloric Ulcers. The vast majority 
lie approximately 1 cm. distal to the 
pyloric valve, and as Moynihan says are 
often separated from the valve by a 
healthy margin of bowel. In the author’s 
opinion they form by all odds the most 
important group of peptic ulcers. These 
ulcers are smaller in diameter than the 
prepyloric ulcers, and are very much 
smaller than the average corporic ulcer. 


‘Cole, L. G. The living stomach and its motor 
phenomenon. Acta radiol., 9:533, 1928. 
This region will be still more elaborately de- 


scribed in an early issue of the New England Journal of 
Medicine. 
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In etiology, pathology, pathogenesis, 
symptoms, course of disease, and the 
results of medical or surgical treatment, 
ulcers of this region differ very radically 
from ulcers of the corpus. 

Scarcely a single factor observed in 
ulcers that occur in any one region can 
be applied to those of either of the other 
two regions. Yet observers, when discus- 
sing this problem either in single presenta- 
tions or in symposia on peptic ulcer, have 
made little or no effort to discriminate 
between the factors observed in one type 
of ulcer and those occurring in either 
of the other two regional types. This is 
particularly true concerning the results 
of medical or surgical treatment. It is 
the lack of this discrimination that con- 
stitutes the outstanding cause of the 
cyclonic controversy, and fosters diametric 
opinions so often expressed by equally 
intelligent observers. 

An ulcer in any one of these regions 
must be considered as a totally different 
entity. In order to obviate confusion, 
this communication is limited solely to a 
discussion of ulcers occurring in the body 
or corpus of the stomach, namely, to 
corporic ulcers. 


CORPORIC ULCERS 


The crater, niche or pouch of a corporic 
ulcer may vary from }4 cm. to § cm. in 
diameter. Such an ulcer may be so small 
and superficial as to involve only the 
mucosa or, rarely, it may be so large 
and deep as to involve and perhaps bur- 
row into adjacent viscera. In all the 
ulcers the author has seen in which series 
of films have been made at frequent 
intervals, the crater of the ulcer has never 
increased in size after the avulsion of the 
initial necrosis. The avulsion occurs very 
early in the life history of corporic ulcer. 
In any instance where there is such an 


increase in size, shown by two or more 


series of roentgenograms made with the 
patient in exactly the same _ posture, 
or where the ulcer is actually known to 
have failed to diminish in size within 
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three weeks or a month under medical 
treatment with rest in bed, the lesion 
must be considered an ulceration in a 
malignant area or, at least, not a simple 
benign ulcer. The author has not personally 
encountered a case of this kind, but such a 
case was reported by Hoon and Garvin? of 
Pittsburgh. 

An example of the small, superficial 
mucosal ulcer that rides with the wave 
is found in Figures 2 and 3. It will be 
noted that the crater in Figure 2 is on one 
side of the peristaltic contraction and in 
Figure 3 is on the other. The crater is 
shown in each film during a different 
phase of the gastric cycle in the same 
stomach. Ulcers of this type are so small 
that they are not much more than mucosal 
erosions similar to a canker in the mouth. 
Moreover, they are so. transitory and heal 
so rapidly that it is not fair to include 
them among successful medical cures. In 
the few cases, however, where operations 
were performed on this type of ulcer 
they will be included in the successful 
surgical cures. 

Corporic ulcers may be so large and 
particularly so deep that they distort the 


stomach to such an extent that it is. 


scarcely recognizable in a roentgenogram 
as a stomach. This type of corporic ulcer 
is illustrated in Figure 4. Such a gross 
deformity constitutes a complication so 
obviously demanding surgical procedure 
that its consideration does not properly 
belong in a study of the relative values of 
medical and surgical treatment. Therefore, 
ulcers with grossly deformed stomachs 
similar to that shown in Figure 4, con- 
stituting surgical complications, are not 
included in the 26 cases reported at this 
time. 

This communication presents the results 
of 26 consecutive cases of ulcer of the 
corpus with craters ranging in size from 
pea to hen’s egg. The actual size and 
shape of many of these craters are indi- 


?Hoon, M. R., and Garvin, J. D. Relationship of 
gastric ulcer to gastric carcinoma. Radiology, 12:358, 
1920. 
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cated in Figure 5. These 26 cases include 
all of the corporic ulcers diagnosed by the 
author since 1910 that have subsequently 
been operated upon except three or four 
that were complicated by distortion and 
cicatricial contraction of the stomach 
similar to that of the ulcer illustrated 
in Figure 4. These 26 cases also include 
those instances where the roentgeno- 
graphic examination was made by some 
other roentgenologist, but where the author 
personally attended the operation. There 
are a few cases where the roentgenograms 
were made by other roentgenologists and 
where the patient was operated upon in 
the author’s absence. In these, however, 
the author obtained the specimen within a 
few hours following the operation and 
prepared it in a special manner so that 
it could be compared with the 
roentgenograms. 

With one or two exceptions, we have 
the full data on these 26 patients: the 
name of the patient, the name of the 
institution in which he was operated 
upon, and the name of the surgeon; 
whether the patient died before he left 
the hospital or whether he lived to leave 
the hospital. We have admitted a perma- 
nent cure in all cases that lived to leave 
the hospital except in those instances 
where there is definite proof tothe contrary. 

With two or three exceptions, the 
surgeon was the attending surgeon or the 
first assistant surgeon in a Grade A hospi- 
tal in New York City or in a neighboring 
city. In many instances, we know the 
time required for the operation, divided 
into four stages: (1) incision, the time 
from the first cut until the peritoneum 
was opened; (2) decision, the time taken 
to explore the abdomen and decide the 
type of procedure; (3) excision, from the 
moment of decision until the specimen 
was removed and thrown to the author 
as the “bone of contention;” and (4) 
recession, the time required to close the 
duodenal stump or do whatever anastomo- 
sis was necessary, and get out. 

We know whether or not there was 
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PLATE 
Fic. 5. Variety of ulcers, some of which were treated medically and some surgically, to illustrate variations in size 
and shape of corporic ulcers. Extremes are shown in a, which is smallest, and B which is largest. These line 
drawings are reproduced in actual size, and represent exact size and shape of ulcer. 
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undue hemorrhage, usually caused by 
cutting beyond the ligated area; whether 
the incision in the stomach was through 
healthy or through inflammatory tissue; 
we know whether the clamp slipped and 
whether an undue amount of gastric or 
duodenal content contaminated the peri- 
toneal cavity; whether or not it was 
difficult to turn in the duodenal stump, 
and what the stump looked like after it 
was turned in; whether the anastomosis 
was done by a Murphy button or by 
suture; whether or not the blood supply 
to the colon was jeopardized; how much 
tugging or tension there was on the 
proximal stump of the stomach; how 
accurately the stoma of the stomach 
fitted the stoma of the jejunum, partic- 
ularly at the lesser curvature; whether 
there was nausea and vomiting, especially 
whether there were any postoperative 
pulmonary lesions recognizably by roent- 
genography. Therefore, we know most 
of the facts concerning these 26 cases 
before, during and after operation. 

It would be manifestly unfair to divulge 
the names of surgeons who performed the 
unsuccessful operations and unless we 
divulge these names it is equally unfair 
to state the names of the surgeons who 
performed the successful operations. In 
view of the circumstances, we also deem 
it unwise in this communication to give 
the names of the medical men who success- 
fully treated ulcer cases similar to those 
treated surgically. For these reasons, 
we are also omitting from this presentation 
the names of the hospitals where operations 
were performed or where patients were 
treated. 

A rather comprehensive summary of 
all 26 cases follows: 


CLINICAL DATA 


Of the 26 cases, 11 had some form of 
partial gastrectomy, 10 had an excision 
of the ulcer area either with knife or 
cautery, 5 had a gastroenterostomy with- 
out excision. Cases 1 to x1 inclusive had 
a partial gastrectomy. 


Cole—Gastric Ulcer 


American Journal of Surgery 454! 
CORPORIC ULCERS TREATED WITH GASTRIC 
RESECTION (II CASES) 


Case 1 (Fig. 6). Mr. A., admitted to the 
hospital because of belching and gastric pain, 
gnawing in character. He vomited occasionally 
and had had a similar condition four years 
previously. His physical examination was 
negative except for pain on pressure over the 
epigastric region. The preoperative diagnosis 
was gastric ulcer. Roentgen-ray diagnosis 
was ulcer. Subtotal gastrectomy was per- 
formed. The pathologic report of the surgical 
findings was: “On the lesser curvature of the 
stomach about 5 in. above the pylorus was an 
indurated ulcer the size of a fifty cent piece.’”* 
The operation was successful and the patient 


lived. (See Figs. 6 and 7). 


Case u. Mr. B., married, six children, 
stone cutter by trade, complained of pain in 
the epigastrium of a few weeks’ duration. 
Roentgen-ray findings indicated a small ulcer 
on the lesser curvature and the patient was 
operated on in order to save the time deemed 
necessary to accomplish a complete medical 
cure. A Polya type of pylorectomy was per- 
formed. The patient survived the immediate 
effects of the operation but developed pneu- 
monic symptoms and died of tuberculosis 
within a very short time without: having left 
the hospital. It may be claimed by critics 
that this death was not the direct result of 
operation but the tubercular process ensued 
immediately after the operation and from this 
he never recovered. Therefore, in the classi- 
fication of the College of Surgeons, this must 
be regarded as a surgical death. 


Case ut. Mr. C., operated on in 1927. 
He had his first attack in 1921, following an 
attack of pneumonia. He vomited large quan- 
tities of brown material streaked with bright 
red blood with his first attack but did not 
vomit thereafter. His attacks lasted four to 
five days, during which he passed tarry stools. 
His last attack began on February 23. He 
vomited again on February 25 and passed 
tarry stools for two or three days, but had 
no pain or any indication of epigastric distress. 
He had no gas and ate everything. Took no medi- 
cine; lost no weight. Annual attacks of pain 
lasting four or five days were his chief symp- 
toms. Said to have had a chancre twenty-five 


3’ This must have referred to both induration and 
crater as the crater was distinctly smaller than this. 
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years previous. He had been married twenty 
years. His wife has had several miscarriages. 
There are no living children. A roentgen-ray 
examination of his chest by another roentgen- 
ologist indicated that the entire left lung was 
somewhat increased in density, the density 
being greater in the lower lobe than in the 
upper, suggestive of pleuretic adhesions. Gas- 
trointestinal examination by another roent- 
genologist indicated that there was a definite 
deformity of the duodenum which he regarded 
as diagnostic of “duodenal” ulcer. The 
original film, however, showed a small ulcer 
on the lesser curvature near the cardia. The 
pathologic report from a microscopic examina- 
tion of the specimen showed this to be of 
tubercular origin.* A subtotal gastrectomy was 
done, February 28, and the patient survived 
the operation. So far as the author has been 
able to determine he is cured. 


Case iv (Fig. 10). Mr. D. entered the 
hospital after falling three floors down an 
elevator shaft. He was unconscious for fifteen 
or twenty minutes, then had a sharp pain in 
the head and an aching pain in the back. His 
history was typical of gastric ulcer. Roentgen- 
ray findings by another roentgenologist were 
as follows: “Projecting from the lesser curva- 
ture of the stomach about 1 inch from the 
pyloric sphincter is a constant niche. There 
seems to be no question but what this is a 
penetrating ulcer of the collar button type.” 
This patient was rather excessively alcoholic 
and his own statement to the author personally 
was that he was relatively free from gastric 
symptoms except at such times as he had been 
on an excessive bout. Subtotal gastrectomy was 
successfully performed. The stomach was found 
to be free. The surgical findings indicated that 
“on the antrum about 2 inches from the 
pylorus was an indurated mass that proved 
to be a penetrating ulcer. This measured in 
extent about the size of a silver dollar.’ The 
patient lived to leave the hospital, but returned 
subsequently for another operation, a fusion 
of the spine for fractured vertebra. (See Figs. 
10 and 11.) 


Case v. (Fig. 14). Mr. E., aged twenty- 
three; chief complaints, pain in the pit of the 


* Personally, I wonder if this was not a syphilitic 
granuloma. 

5 This surgical findings must also refer to the indura- 
tion rather than the crater as the crater was only of 
the size shown in the specimen (Fig. 11). 
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stomach, first noticed three weeks before admis- 
sion, coming on one or two hours after meals. 
The pain was somewhat localized and did not 
radiate. The patient was nauseated when 
eating home meals but was relieved by diets. 
He did not vomit and his bowels were regular. 
His appetite was good although he did not 
eat much because of dread of the pain. Roent- 
gen-ray examination by another roentgenolo- 
gist (Fig. 14) revealed a small ulcer less than 
I cm. in diameter, just proximal to the sulcus 
angularis, surrounded by a small area of 
induration. A partial gastrectomy with a 
Murphy button anastomosis was done through 
a 5 inch midline epigastric incision, extending 
from the umbilicus to the ensiform. There 
was an area of induration measuring about 
2.5 cm. which was found to be a penetrating 
ulcer on the lesser curvature. There were 
no adhesions about his area. The rest of the 
stomach appeared grossly normal, as did the 
duodenum.® The patient made an uneventful 
recovery and the results are said to be good. 
The surgical specimen (Fig. 15), prepared in a 
special manner and photographed to show the 
appearance of the mucosa in detail, also 
reveals the deformity of the crater of the 
ulcer which corresponds in size and shape to 
that in the roentgenograms. At a point about 
2 cm. from the crater, there is the scar of an 
old ulcer which had healed. The section of this 
specimen does not pass through the crater of 
the ulcer and the ulcer appears on the dorsal 
surface close to the lesser curvature. 

The patient lived but has symptoms of 
retention. 


Case vi. Mr. F. Previous clinical history 
not known. Roentgen-ray examination by the 
author showed definite ulcer with a crater 
about 2.5 cm. in diameter on the lesser curva- 
ture close to the sulcus angularis, surrounded 
by a large area of induration. Within a week 
of this roentgen-ray examination, the death 
of this patient appeared in a New York news- 
paper. When the author inquired as to whether 
he had been operated upon, he was informed 
that it was “none of his d— business.” This 
man, however, was treated surgically and 
died within a week. This is the only case of 
this series where the name of the surgeon and 


6 It is specifically stated in this case that the indura- 
tion measured 2.5 cm., whereas the crater itself was 
much less than 1 cm. The actual size of the crater is 
illustrated in Figure 
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institution in which the patient was operated 
are not available. 


Case vi. Mr. G. About eight months 
prior to admission to a hospital for a subtotal 
gastrectomy, this patient was operated upon 
for an ulcer with a crater about 1 cm. in 
diameter on the lesser curvature close to the 
sulcus angularis. The operation consisted of a 
v-excision (case also reported below among 
the v-excisions) with a definitely known 
failure of this type of operation. This patient’s 
symptoms were decidedly worse after the 
v-resection and he entered another hospital 
with marked gastric retention and very 
marked gastric deformity at the pyloric end 
of the stomach as far back as the sulcus 
angularis. 

A subtotal gastrectomy was performed. A 
specimen was obtained and _ photographed. 
The patient lived to leave the hospital and 
is said to be free from symptoms. The author 
personally observed a roentgenogram of this 
patient’s stomach prior to the v-resection 
showing the size and position of the crater 
but, unfortunately, does not have access to 
it at present. 


Case vu. Mr. H. Clinical history not 
available. Roentgen-ray examination made 
by another roentgenologist presented findings 
of an ulcer about 1.5 cm. in diameter on the 
lesser curvature close to the sulcus angularis. 
Unfortunately the author is unable to present 
either the roentgenograms or a photograph 
of the specimen, although he was present 
when a Polya operation was performed and 
the ulcer removed. The patient contracted 
pneumonia and died within three or four days 
after operation. 


Case 1x (Fig. 18). Mr. I. Clinical history 
not available. Roentgen-ray examination by 
another roentgenologist showed an ulcer about 
2.5 cm. in diameter and very deep, involving 
the corpus and sulcus angularis. This ulcer 
was so large and had such a small neck that 
there was some question in the author’s mind 
at first as to whether it was an ulcer or a 
diverticulum in the horizontal portion of the 
duodenum behind the stomach. Subsequent 
examinations proved it to be an ulcer, and 
between the first and second examinations 
(an interval of about one month) the crater 
diminished very markedly in size. For one 
reason or another, operation was deferred 
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for another month. A subtotal gastrectomy 
was performed and the specimen showed the 
crater to be very much smaller and very much 
shallower than at the time the last roentgen-ray 
examination was made, that is, about one month 
prior to operation. 

From the original roentgen-ray examination 
made two months before (Fig. 18) it is evident 
that this was a very deep crater with a rela- 
tively small neck, and’ from the second roent- 
gen-ray examination that it was diminishing 
in size, and that at the time of operation it 
was relatively small, not more than 1.5 cm. in 
diameter and rather superficial and corre- 
sponding in size and shape with that in Figure 
20. Photograph of this specimen (Fig. 19), 
magnified 9 times, shows the size of this crater. 
The excessive induration surrounding it indi- 
cates nature’s attempt at healing. The patient 
died within a week of the operation with definite 
evidence of general peritonitis. 


Case x (Fig. 22). Mr. J. Clinical history 
and report of surgical findings showed a 
crater just proximal to the sulcus angularis 
of the size and shape shown in Figure 5n. The 
patient lived. The specimen (Fig. 23) showed 
the crater of the ulcer with many rugae point- 
ing toward it. 


Case x1 (Fig. 26). Mrs. K., acolored woman. 
About three months prior to admission to 
the hospital, patient complained of symptoms 
referable to the stomach. Roentgen-ray exami- 
nation made by another roentgenologist showed 
an ulcer with a deep crater, irregular in shape, 
which had all the appearances of a crater 
before the avulsion of a necrotic core. The 
patient did not go to bed and the type of 
treatment prior to admission to the hospital 
is not known. On admission to the hospital, 
the ulcer was shown to be the size and shape 
observed in Figure 26. Under medical treat- 
ment this ulcer diminished materially in size 
for a period of about seventeen days. On the 
twenty-first day films were made, showing 
that the ulcer was apparently larger than at 
the previous examination and the author 
now believes that this apparent enlargement 
of the crater was due to the fact that there 
was a deep depression in both the anterior 
and posterior walls of the stomach. When 
these two depressions were observed from 
different angles the ulcer appeared larger than 
at the previous examination. Considering 
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that the author had requested only three 
weeks’ treatment and that during this period 
the ulcer had not healed as rapidly as other 
ulcers of this type, the author consented to 
operation. A subtotal gastrectomy was done 
and the patient died within a week. The cause 
of death was not ascertained by autopsy. 


CORPORIC ULCER TREATED WITH 
EXCISION EITHER WITH KNIFE OR 


WITH CAUTERY (I0 CASES) 


Case xu. Mrs. L. Clinical history not 
available. Roentgen-ray examination by the 
author indicated a superficial ulcer about 
1 cm. in diameter rather high up on the corpus. 
Surgical exploration revealed this ulcer only 
by very careful palpation after its location 
had been identified by the author, who was 
present at the operation. A v-resection was 
performed by the symptoms did not subside. 
In fact, they were somewhat aggravated. 
About four weeks later another roentgen-ray 
examination revealed an ulcer larger and deeper 
than the original ulcer, a trifle closer to the 
sulcus angularis. v-resection was again done 
and a_gastroenterostomy was_ performed. 
The patient died. 


Cas—E (Fig. 30). Mrs. M. Clinical 
history not available. Roentgen-ray findings 
by another roentgenologist showed an ulcer 
rather high up on the corpus, the crater 
being about 1.5 cm. in diameter. The author 
was present at the operation. The ulcer, sur- 
rounded by an area of induration, was readily 
recognized. Rather extensive v-excision was 
done and a large photograph of a section 
through the specimen shows the character 
of the crater in its relation to the various 
coats (magnified 9g times). The patient died. 
(Figs. 30 and 31.) 


CasE xiv. Mr. G., reported above (Case 
vil) as a satisfactory subtotal gastrectomy, 
had a previous v-resection that resulted in 
gross deformity of the stomach, cicatricial 
contraction, pyloric stenosis, gastric retention, 
lack of healing of the ulcer and lack of complete 
healing of the mucosa along the line of incision. 
The result of this v-excision was so unsatis- 
factory that a subtotal gastrectomy was 
performed. 


Case xv. Mr. N. Previous clinical history 
revealed symptoms of ulcer for a considerable 
period of time. Roentgen-ray examination 
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showed a small persistent ulcer on the lesser 
curvature close to the esophageal orifice. The 
appearance and location of this ulcer are 
almost identical with the case reported that 
proved to be tubercular in origin (Case m1). 
The stomach was opened, the ulcer was 
observed and cauterized through the trans- 
gastric route and the edges sutured. During 
this procedure there was some trauma of the 
adjacent mucosa. Subsequent examination 
showed scar and deformity of the traumatic 
lesion but the ulcer itself failed to heal and 
the patient still continues to have symptoms. 
Results unsatisfactory. 


Casexvi. Mrs.O. This patient was operated 
on a number of years ago. Roentgen-ray 
examination showed a pouchlike ulcer on the 
lesser curvature with a small neck, and marked 
induration of the greater curvature with 
considerable gastric deformity. In this case, a 
v-excision and gastrostomy was _ performed. 
The patient lived to leave the hospital and 
immediately sailed for England. Subsequent 
history unknown. 


Case xvu. Mr. P. This patient had a small 
ulcer about 1 cm. in diameter on the lesser 
curvature. He was operated upon, and a 
cautery excision was done with purse-string 
closure. A definite request was made by the 
author to have postoperative roentgen-ray 
examinations made of this patient before he 
left the hospital. They were not made. There- 
fore, we do not know whether the ulcer did 
or did not heal. The patient left the hospital 
and sailed immediately for one of the Scandi- 
navian countries. He has not been heard 
from since. Patient lived. Results unknown. 


Case xvur. Mr. Q. Clinical history not 
available. Roentgen-ray examination showed a 
rather superficial ulcer about 1.5 cm. in 
diameter on the lesser curvature. A v-excision 
was done. The patient continued to have 
symptoms but so far as the author knows 
no further examination has been obtained. 
Patient lived. 


Case xix. Mr. R. Clinical history not 
available. Roentgen-ray examination showed 
a small mucosal ulcer involving the corpus. 
This was one of the early cases and was not 
followed medically. Surgical procedure was 
immediately resorted to and the author was 
present at the operation. The ulcer could be 
detected only by palpation with one finger 
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on the lesser curvature and another on the 
greater curvature, with the greater curvature 
folded in. A very small v-resection with a 
knife was done. The result was astonishingly 
satisfactory. There was no evidence of deformity 
of the stomach, but the peristaltic wave was 
subsequently interfered with in this region. 


Case xx. Mrs. S. Clinical history not at 
all characteristic of ulcer. The symptoms were 
much more suggestive of appendicitis. Roent- 
gen-ray examination showed a small super- 
ficial ulcer on the lesser curvature. The case 
was operated on by a surgeon in a neighboring 
city. At first no ulcer could be detected either 
by palpation or inspection. Only when the 
surgeon was persuaded to open the stomach 
was the ulcer found. No specimen was obtained 
and no subsequent roentgen-ray examinations 
were made. The patient has remained well 
for more than ten years. 


Case xxi. Mr. T. This was one of the early 
cases when we accepted the dictum that 
ulcerated areas might become malignant. 
Roentgen-ray examination made three or 
four days prior to operation showed a small 


area of induration on the lesser curvature of 


the stomach. Surgical procedure was resorted 
to and upon operation a small area of indura- 
tion was palpated and removed by v-resection. 
Microscopic examination proved it to be a 
completely healed gastric ulcer. 


CORPORIC ULCER TREATED WITH GASTRO- 
ENTEROSTOMY WITHOUT EXCISION (5 CASES) 


Case xxi (Fig. 34). Mr. U., a man in the 
sixth decade. Roentgen-ray examination was 
made several years ago and the clinical history 
in this case is not available. The patient was 
operated on. On account of the size and 
location of the ulcer it was deemed inadvisable 
to do anything more than a gastroenterostomy. 
Therefore no specimen is available, but the 
patient made an uneventful recovery. The 
symptoms entirely subsided and subsequent 
roentgenographic examination showed that 
the ulcer had healed and that the gastroenter- 
ostomy was functioning. (See Figs. 34 and 34.) 


Case xxi. Mrs. V. When this patient 
was examined roentgenographically many years 
ago an ulcer approximately the size and shape 
of that seen in Figure 26 (Case x1) was ob- 
served. The patient was operated on within a 
week after the roentgen-ray examination, 
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and the author was present at the operation. 
A large, indurated mass involving the lesser 
curvature was observed proximal to the 
sulcus angularis and within this area there 
was a deep crater. There was a difference of 
opinion at the time of operation as to whether 
this was malignant or non-malignant, but 
because of its size it was deemed advisable to 
do a gastroenterostomy without removing the 
specimen or any section thereof. The patient 
made a prompt recovery and six vears later 
was living. As this occurred many years ago 
the author is unable to submit follow-up 
roentgenographic examination. 


Case xxiv. Mr. W. Roentgen-ray examina- 
tion showed a crater about the size, shape 
and location as that shown in Figure 30. This 
case was operated on and the author was 
present at the operation. The crater was 
detected by inspection and palpation and a 
gastroenterostomy was performed. The patient’s 
symptoms subsided. Subsequent films showed 
that the ulcer had completely healed. 


Case xxv. Mr. X. Roentgen-ray examina- 
tion showed an ulcer similar in size, shape 
and location to that in Figure 24. This patient 
was operated on in a distant city. A gastro- 
enterostomy was performed. Subsequently, 
the patient developed a carcinoma of the 
stomach and roentgen-ray examination showed 
that the carcinoma was proximal to the location 
of the original ulcer, the site of which could be 
identified by the scar. 


Case xxvi. Mr. Y. was a patient in whom 
we made a positive diagnosis of ulcer of the 
cap and the patient was treated for ulcer of 
the cap by a gastroenterostomy. His symptoms 
were not improved and subsequent examination 
showed an ulcer of the corpus just proximal 
to the sulcus angularis approximately at the 
point where the -gastroenterosomy clamp 
had been applied incident to the surgical 
procedure. In this case we have definite 
evidence of an ulcer that developed in the 
corpus after a gastroenterostomy for an ulcer 
of the cap and while the stoma was functioning. 


SUMMARY OF CLINICAL PRESENTATION 


It is observed from the verified records 
of the 26 cases presented that 11 were 
treated with gastric resection, 10 with 
excision, and 5 with gastroenterostomy 
without excision. 
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Of the 11 treated with gastric resection, 
6 lived to leave the hospital and 5 died 
while in the hospital. 

Of the 10 treated with excision; 2 were 
mucosal ulcers and 1, as proved by micro- 
scopic examination, was already a healed 
ulcer. Of the remaining 7, 2 died, 2 were 
worse, I was improved, and 2 were said 
to be improved, but in 1 of these, even 
with a special request for a roentgen-ray 
examination after the operation and before 
the patient left the hospital, such a pro- 
cedure was not granted and we were 
unable to obtain further data. 

All of the 5 cases treated with gastro- 
enterostomy lived but as we can compare 
each of these with a similar case treated 
medically without gastroenterostomy, the 
question arises: did the ulcer heal because 
of the gastroenterostomy or in spite of it? 


EXPLANATION OF ILLUSTRATIONS 


Because of the limited space and the 
expense attendant upon illustration, only 
8 of the cases are illustrated. Each of 
these 8 cases, however, is illustrated as 
follows: In one column, there is a roent- 
genogram of the ulcer; in the opposite 
column, there is a postoperative roent- 
genogram or photograph of the surgical 
specimen. In nearly all instances where a 
photograph of a specimen is presented, 
the specimen was prepared in a special 
manner to enable one to compare the 
details of the pathologic process with 
the morphologic changes in the wall of 
the stomach as revealed in the adjacent 
roentgenogram. 

Beneath each preoperative roentgeno- 
gram of an ulcer treated surgically is a 
roentgenogram of an ulcer similar in size, 
shape and position treated medically, 
prior to the instigation of medical treat- 
ment. In the opposite column, beneath 
each illustration of a postoperative roent- 
genograph or photograph of a specimen 
of a surgically treated ulcer is a roentgeno- 
gram of the medically treated case, show- 
ing that the ulcer healed. In selecting films 
to show the healing of ulcers treated 
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medically, care has been observed to 
choose roentgenograms made in exactly 
the same position as the roentgenogram 
of the ulcer prior to medical treatment. 

The 8 ulcers treated medically were 
chosen from 36 consecutive, unselected 
ulcers, each of the 8 corresponding in 
size and shape to one of the 25 ulcers 
treated surgically. All of the illustrations 
are rather elaborately captioned. A report 
of the 36 cases treated medically and 
proved to be cured by the disappearance 
of the ulcer in subsequent roentgeno- 
graphic examinations and by verified 
clinical histories, will appear soon. The 
report of these 36 medically treated cases 
will present complete data pertaining to 
healing, recurrence, development of other 
ulcers, the incidence of malignancy, and 
the length of time that they are known 
to have remained healed. To comprehend 
the relative value of medical and surgical 
treatment of corporic ulcers, the report 
of the 36 medically treated cases should 
be read in conjunction with the present 
communication. 

It may be said that in the 36 consecutive 
cases treated medically there have been 
no deaths either directly or indirectly 
as the result of treatment. None of the 
ulcers perforated. Four patients subse- 
quently developed other ulcers either in 
totally different regions (that is, in the 
atrum or in the cap) or, if the subsequent 
ulcer developed in the same region, one 
of the ulcers was on the anterior and the 
other on the posterior surface, or there 
was sufficient space between the site of 
the original ulcer and the subsequent ulcer 
to prove beyond question that the sub- 
sequent ulcer was not a recurrence of the 
original ulcer, but was due, doubtless, to 
the same etiologic factor that caused the 
first ulcer. In only one instance (and that 
occurred so long ago that we did not 
intensively study the exact relationship 
of one ulcer to the other) could the second 
ulcer have been a recurrence rather than a 
new ulcer. In every instance where a 
subsequent ulcer developed, the subse- 


PLATE III. 


Fic. 6. Case 1. Actual size of crater shown in Figure 5G. Note crinkled rugae in pyloric antrum and on greater 
curvature. 

Fic. 7. Case 1. Specimen was prepared in special manner to show appearance of mucosa and relationship of 
crater to various coats. Note that ulcer has destroyed muscular coat and has invaded intraperitoneal gastric 
space. This crater coincides in size and shape with roentgen-ray findings illustrated in Figure 6. Illustrations 
are reduced to same scale. 

Fic. 8. Ulcer treated medically, almost identical in size, shape and position as that shown in Figures 6 and 7, 
which was treated surgically. : 
Fic. 9. Roentgenogram made of case illustrated in Figure 8 thirty-six days after institution of medical 
treatment, showing ulcer to have completely healed. Patient was symptom-free at that time and has 

remained so. 
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PLATE Iv. 

Fic. 10. Case 1v. Roentgenogram showing small deep crater on lesser curvature close to sulcus angularis. Com- 
munication between crater and stomach itself is smaller than base of crater, which gives ulcer so-called 
“collar button” appearance. 

Fic. 11. Case 1v. Photograph of specimen prepared in special manner. Similarity of crater as shown in roentgeno- 
gram (Fig. 10) to that in specimen, particularly projecting mucosa forming constriction corresponding to shaft 
of collar button, is distinct. Patient made uneventful recovery as far as stomach was concerned and was 
subsequently operated on for fusion of fourth lumbar vertebra which had been fractured just prior to his initial 
admission to hospital. 

Fic. 12. Roentgenogram showing large ulcer with small opening connecting crater with lumen of stomach, giving 
it appearance of collar button like that shown in Figure 10, treated surgically. Crater of this ulcer is size and 
shape shown in Figure 5k. Under medical treatment crater disappeared. 

Fic. 13. Roentgenogram of stomach shown in Figure 12, three months later. Crater has completely disappeared 
and only area of induration incident to process of repair is observed to interfere with pliability of lesser 
curvature of stomach at this point. Similarity of this case to Case 1v, treated surgically, is striking, this ulcer, 
however, being much larger and much deeper than that treated surgically. 
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PLATE V. 

Fic. 14. Case v. Small ulcer less than 1 cm. in diameter just proximal to sulcus angularis surrounded by small area 
of induration. Actual size of crater is illustrated in Figure 5k. 

Fic. 15. Case v. Surgical specimen prepared in special manner and photographed to show appearance of mucosa 
in detail. Deformity of crater, which corresponds in size and shape to that shown in Figure 14, is also shown. 
At a point about 1 cm. from crater, there is scar of old ulcer that had healed. Section of this specimen does not 
pass through crater of ulcer and ulcer appears on dorsal surface close to lesser curvature. Although crater 
itself was less than 1 cm., induration measured about 2.5 cm. 

Fic. 16a. Roentgenogram of stomach showing ulcer treated medically that is almost identical in size, shape and 
position with that shown in Figure 14 which was treated surgically. Patient was treated medically at home with 
rest in bed, diet and medication. Symptoms completely disappeared. 

Fig. 168. Roentgenogram few days after institution of medical treatment showing very slizht scar at site of 
original area of ulceration. Patient remained free from symptoms from 1927 to 1929 when he complained of 
symptoms similar to original attack but less severe. 

Fig. 17a. Roentgenogram made at time of second attack showing small ulcer, less than 4g cm. in diameter, near 
location of original ulcer. In some films we were able to identify scar of old ulcer and observe that new one 
was approximately 1 cm. distant from it. 

Fig. 178. Under rest in bed and medical treatment, symptoms subsided immediately and roentgenograms made 
twelve days later showed that ulcer had completely healed. Patient has been symptom-free since. Fact that 
previous roentgenogram (Fig. 17A) showed scar of ulcer that had healed, definitely established fact that this 
patient has had two ulcers within 1 cm. of each other, making similarity of this case to Case v (Fig. 14), 
treated surgically, exceedingly striking. 
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PLATE VI. 


Fic. 18. Case 1x. Roentgenogram showing large crater at pyloric sphincter with large amount of induration involv- 
ing lesser curvature and extending down and involving pyloric antrum to-a certain degree. 

Fic. 19. Case rx. Case was operated on and specimen removed but only a section was given to the author and, 
therefore, it could not be prepared in the special manner to compare it with the roentgenograms. When photo- 
graphed through the crater a section was magnified nine times to show the relation of the crater to the mucosa, 
submucosa and intraperitoneal space. Therefore, the crater as observed in this photograph is nine times larger 
than the actual crater was at the time of operation. When compared with the crater as observed in the original 
roentgenograms made two months earlier, it shows that it has been diminished by healing to about one-sixth 
its original size and at operation it compared, approximately, in size to the ulcer shown in Fig. 20 which was 
treated medically. 

Fic. 20. Roentgenogram by author showing large deep crater involving corporic region close to sulcus angularis, 
prior to medical treatment. Crater is not quite size of that in Fig. 19 (Case 1x) but is approximately size of 
that ulcer at time operation was finally performed. There is some deformity of greater curvature of stomach 
due to cicatricial contraction incident to healing. Patient was treated medically and symptoms so completely 
subsided that it was only with hope of selling author life insurance that patient consented to come back for 
follow-up roentgenological examination. 

Fic. 21. Roentgenogram of case shown in Figure 20, several months after medical treatment. Patient lived for 
eleven years without any recurrence of gastric symptoms, and finally died of heart lesion. 
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PLATE VII. 

Fic. 22. Case x. Roentgenogram showing crater just proximal to sulcus angularis of size and shape shown in 
line drawing, Figure 5Nn. 

Fic. 23. Specimen, Case x, photographed before we had perfected method of preparation of specimen, showing 
crater of ulcer with many rugae pointing toward it. Depth and character of crater, as well as similarity 
to roentgen-ray findings (Fig. 18) are not as graphically shown as in photographs of specially prepared 
specimens. 

Fic. 24. Patient admitted to hospital with history or profuse hemorrhage occurring suddenly three or four days 
prior to admission. Roentgen-ray examination showed ulcer near sulcus angularis, size and shape being illus- 
trated in Figure 5 0. Patient was put to bed and treated medically. Series of films were made every 
four or five days showing that crater gradually diminished in size. 

Fic. 25. Roentgenogram of same patient as Figure 24, five weeks after institution of medical treatment with rest 
in bed. Crater has entirely disappeared. Only scar and induration remain. Subsequent films, made after scar 
had contracted still more, led to question of whether small ulcer had developed nearby or whether original! ulcer 
had broken down. Patient was symptom-free and most careful observation of entire series of films led author 
to believe that change in shape of scar was due to cicatricial contraction. Some eight months later patient 
had another acute hemorrhage and at this time it was demonstrated that hemorrhage came from post- 
pyloric ulcer instead of from breaking down of original ulcer. This clinical finding is of interest, indicating 
that patient had definite ulcer tendency and that in one instance ulcer involved corpus and in other, cap. 
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PLATE Vill. 

Fic. 26. Case x1. Roentgenogram made by author showing large crater on corpus near sulcus angularis. Crater 
apparently has two extra deep depressions and entire crater is surrounded by large indurated mass. Patient was 
operated on and subtotal gastrectomy was performed. Site of ulcer and size of induration necessitated an 
exceedingly large resection. Examination of specimen prepared in special manner to show mucosa and crater 
indicated that there were two deep depressions in bottom of crater, one on anterior, other on posterior wall. 


These two deep depressions were connected by area along lesser curvature where crater was shallower, giving 


crater itself saddle-bag appearance. 

Fic. 27. Case x1. Section through crater of ulcer magnified 9 times. Shows mucosa and muscular coats distinctly. 
Submucosa and intraperitoneal space are infiltrated with connective tissue. Surgical exploration and examina- 
tion of gross specimen after it was removed showed that specimen had many of appearances of malignancy. 
Microscopic examination, however, proved it to be nonmalignant. 

Fic. 28. Roentgen-ray examination made by author of patient treated medically, prior to medical treatment, 
showing ulcer of corpus near sulcus angularis with moderate area of induration, trifle smaller than that 
observed in Figure 26. 

Fic. 29. Roentgen-ray examination made one month after Figure 28, showing ulcer to have completely 
disappeared under medical treatment. At this time patient was symptom-free and has remained so. 
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PLATE Ix. 
Fic. 30. Roentgen-ray findings show fairly large ulcer involving right border of corpus higher up on corpus than 
most of other ulcers herein shown. Actual size of crater is shown in Figure sr. Author was present at opera- 
tion and ulcer with its surrounding induration was readily palpated. V-resection was done. Patient died within 
week after operation from cause unknown to author. 
IG. 31. Case xin. Photograph of specimen magnified about 9 times. Specimen includes crater and also shows 
depth of crater relative to muscular coat, namely, that it destroyed mucosal coat and invaded intraperitoneal 


gastric space. There was large amount of inflammatory tissue involving submucosa and intraperitoneal gastric 
space. 


‘IG. 32. Roentgenographic examination by author showed ulcer on lesser curvature of stomach just proximal to 
sphincter. Actual size and shape of ulcer are illustrated in Figure sn. Patient treated medically with rest in bed. 
Films made at frequent intervals (four or five days apart) and by twenty-first day crater was observed 
to have entirely disappeared. Film made May 27, 1924. 

‘IG. 33. Roentgenogram of stomach made of same patient, in exactly same position as Figure 32, on June 20, 
1924. Crater has entirely disappeared. There is only slight amount of deformity and lack of pliability due to 

inflammatory tissue incident to repair. 
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PLATE x. 

Fic. 34. Case x1x. Roentgen-ray examination by author showed large ulcer on corpus just above sulcus angularis. 
Uleer was almost 2 inches in diameter and was surrounded by large area of induration. Patient was operated on 
but on account of size and extent of ulcer no attempt was made to remove it. Gastroenterostomy was per- 
formed. Patient’s symptoms subsided rapidly. 

Fic. 35. Film made subsequently to Figure 34 shows ulcer completely healed and that gastroenterostomy was 
functioning. 

Fic. 36. Roentgenogram made by author of stomach where ulcer is almost identical in size, shape and location 
as that shown in Figure 34 treated with gastroenterostomy. Ulcer was high up on corpus surrounded 
by large area of induration, about 2 inches in diameter, exact size and shape being illustrated in Figure 5B. 
While patient was under medical treatment films were made every three or four days which showed very rapid 
diminution of size of crater. Symptoms disappeared very rapidly. At end of month crater had nearly 
disappeared. 

Fic. 37. Same case as Figure 36, sixty days later. Ulcer had completely healed, patient was symptom-free and 
has remained so. From comparison of this medically treated case with foregoing surgically treated case, one 
might readily ask: “Did ulcer in first instance (Case x1x) heal because of enterostomy or in spite of it?” 
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quent ulcer healed under medical treat- 
ment with as great or even greater rapidity 
than the original ulcer. 


CONCLUSIONS 


The number of cases available for 
consideration is too small to permit 
the compilation of percentage statistics. 
From an intensive study of the above 
26 cases, however, we have come to the 
following conclusions: 

1. We must study each regional type 
of ulcer separately and therefore this 
communication has been confined to a 
presentation of corporic ulcers. 

2. Mucosal ulcers are so_ superficial 
and transitory that they should not be 
included in a consideration of whether 
or not to operate. 

3. If an ulcer has distorted a stomach 
almost beyond recognition, as in Figure 4, 
such a distortion becomes a complication 
and that case is definitely surgical. No 
case of this character is included in the 
26 cases presented herein. 

4. Ulcers that occur nearer the greater 
curvature than the lesser should be con- 
sidered ulcerations in carcinomatous areas 
and not benign ulcers. 

5. Any ulcer that increases in size, 
after the initial avulsion of the crater, 
should be considered malignant, or at 
least not a single or benign type of ulcer. 
This increase in size must be determined by 
comparing roentgenograms made at the 
end of one week in bed, two weeks in bed, 
and if necessary at the end of a third 
week in bed, care being taken to observe 
that the patient is in the same posture 
during each examination. 

6. The mortality of gastric resection for 
ulcers of the corpus is so extremely bigh that 
this procedure is not justified as a method 
of treatment for corporic ulcers. 

7. Excision of a small ulcer high up 
on the corpus may be successful. Excision, 
either with cautery or knife, of an ulcer 
near the sulcus angularis is contraindicated 
as it usually results in a gastric deformity 
requiring subsequent surgical procedure. 
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8. Gastroenterostomy for corporic ul- 
cers Is merely an excuse to do something. 
These ulcers heal in spite of the gastroen- 
terostomy rather than because of it. 

g. From an analysis of these facts, it is 
evident that surgical procedure is defi- 
nitely contraindicated in all cases of 
corporic ulcer and that it should be re- 
sorted to only in such cases as are known 
to have gradually increased in size during.a 
three weeks’ period of rest in bed under 
roentgenologic control or which in that 
same period of time have definitely failed 
to diminish in size. In this latter group of 
cases, surgical procedure should only be 
resorted to, however, in the event that the 
symptoms are so severe that the patient 
demands operation. In these cases, it 
must be borne in mind that the same 
constitutional conditions which prevent 
the healing of ulcers, such as arterial 
sclerosis, make the patient an unfavorable 
surgical risk. 


DISCUSSION 


Dr. EvusTeRMAN: I agree with Dr. Cole 
that many of these patients in whom we have 
reason to believe the lesion is benign can be 
submitted to treatment with fairly successful 
results, but failure of the lesion to disappear 
within a reasonable time under such treatment 
would justify surgical interference without 
delay. I am not willing to state that the 
large lesion, some of which have been shown 
by the essayist, can be looked upon with 
equanimity. While it is true that some of them 
are benign a great many are actually or 
potentially malignant. Recently Dr. Gil Rich- 
ards, of Salt Lake City, reported a group of 
gastric ulcers, some of them with fairly large 
niches, which apparently recovered completely 
under an adequate medical regimen. It is 
quite possible that the circumscribed malignant 
lesion will never completely disappear under 
treatment in view of the experience we have 
had with such lesions in which a gastroenteros- 
tomy only was possible at the first operation. 
The inability of such lesions to disappear 
completely is a point that has been emphasized 
by Jordan, of the Lahey Clinic. Of course 
there are some perforated, scarred benign 
lesions which will also fail to disappear or 
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heal under such treatment. Dr. Lewissohn 
has given the impression that every ulcer, 
whether gastric or duodenal, ought to be 
operated upon. I think that this is an indefen- 
sible position. We certainly do not operate 
on every gastric and duodenal ulcer; our 
cases are carefully selected as to whether they 
should be submitted to medical or surgical 
treatment, and in recent years, owing to this 
care In selection, we feel that our results 
have been much better. Clinical and_post- 
mortem evidence shows the ability of an 
ulcer to heal under treatment, or even spontan- 
eously, and where there are no complicating 
factors or a’ suspicion of malignancy, early 
lesions should have the benefit of medical 
care, resorting to surgery later if necessary. 

Dr. Cole has stated that he did not differen- 
tiate very large benign ulcers and malignant 
ones high up near the cardiac orifice. I think 
he has quit differentiating but I cannot quite 
gather what these cases were intended to 
show us; some of those that he showed us 
were very large and some very small. I wonder 
Whether Dr. Cole would like to infer, from his 
statement about the surgical treatment, that 
all the lesions, whether small or large, should 
be subjected to medical treatment, or whether 
he would advocate selecting different ones, 
and if so, which ones he would select for 
surgery and which cases he would select for 
medical treatment. 

Dr. Kantor: I do not think that Dr. Cole 
is going to meet with that stimulating diversity 
of opinion which he seems to be expecting. 
I think he has shown what many of us have 
felt for a long time, namely that if we take a 
lesion as big as those shown, put the patient to 
bed and take roentgenograms often enough, we 
will see the lesion start to heal. If this lesion 
is not malignant, it shrinks within a certain 
time. If it partly disappears, but not completely, 
we have a little bit of malignancy, but if 
such:a lesion continues to look the same, then 
we can be pretty sure it is all malignant. 
Therefore, I do not see that his teaching is so 
much different from that usually promulgated. 
However I do feel that he is unique in his 
ability to be so certain from the first roent- 
genogram that he is dealing with either a 
benign or a malignant growth. 
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Dr. Smiruies: Dr. Cole has progressed, this 
afternoon, in a very splendid fashion and I 
rise today to point out that he has delivered a 
corporeal blow, open handedly, to the surgeon, 
and not a body blow to the internist. It am fully 
in agreement with him. This, of course, is an 
epoch-making meeting when we two are in 
agreement so it deserves to be recorded. I think 
that Dr. Cole has shown definitely by his series 
of cases the thing which many of us have 
emphasized for a number of years, namely, 
that ulcer is a self-limited disease, and that 
we simply treat the toxic aspects and the 
accidents. I think we should be careful not 
to be led astray by the changes in gastric 
secretion, the mortality, etc. If we had ex- 
amined this series at different times by chemical 
and laboratory methods, and we would have 
had a most interesting series of chemical 
and laboratory results, and we would have 
had a most interesting series of chemical and 
motor changes to record. I was very much 
interested a few years ago in going over and 
comparing ulcer treatments exhibited by men 
throughout the world, men who were treating 
their ulcers by very radically different pro- 
cedures, radical in the dietetic and medicinal 
treatment, and radical in their conceptions 
of the basis of treatment. It was exceedingly 
interesting to note that the variation in end- 
results was less than 5 per cent. We are not 
going to get anywhere in treatment of ulcer 
until we realize the underlying basic pathology. 
Whether we get our facts from the results of 
experiments on dogs or upon humans, we must 
know the basic pathology and the natural 
course of the uninterfered with disease. It 
was pointed out, many years ago by virchow, 
that we are dealing not so much with overacid- 
ity, hyperpepsia, etc., as with an arterial, a 
vascular condition, as the underlying cause of 
ulcer. The evidence is overwhelming in all of 
these ulcers that microscopical and macro- 
scopical disturbances in capillary circulation 
precede and accompany ulcer. The position, 
size, shape, contour and the duration of the 
lesion are determined by these anomalies of 
circulation in the stomach or duodenal walls. 
The agents which excite these circulatory 
disturbances may vary, but the end results, 
so far as the pathology of the ulcer is con- 
cerned, remain the same. 


GASTROINTESTINAL KNICK-KNACKS’ 


Henry J. BARTLE, M.D. 


PHILADELPHIA 


knick-knacks as a set of curiosities, or, 

in the singular, a knick-knack is a 
showy trifle, a petty device, an artful trick, a 
trinket or a toy. Since neither of these defi- 
nitions aptly describes the subject matter 
of this paper the title is then, perhaps, 
a misnomer—perhaps it should have been 
Gastrointestinal Odds and Ends, or 
Vagrant Thoughts of a Gastroenterologist. 
After all, it matters not what we call a 
thing so long as it performs some useful 
service. So I am hoping that this collection 
of random thoughts on the conduct of a 
gastrointestinal investigation may be useful 
to the reader despite its name. 

Since the purpose of this paper is to 
provoke an expression from our members 
of the procedures which they have found 
most useful, helpful and time saving in 
the conduct of their work, I shall limit my 
remarks to the highlights of my own work. 

The history of carcinoma in the family, 
or the lack of it, is very often a valuable 
aid in arriving at a diagnosis in the patient 
with borderline findings, or in the one with 
only recent symptoms. 

Familial types of migraine surely exist 
just as do tendencies to gall-bladder disease, 
appendicitis, atheroma, nephritis and func- 
tional disorders of the gastrointestional 
tract, such as constipation and excitation 
diarrhea. 

A history of the regular drinking of 
coffee in the high-strung energetic patient 
with symptoms and signs of functional 
derangement of the gastrointestinal tract 
may be very useful when the plan of treat- 
ment is outlined. Coffee should stand 
accused until, through trial by suspension, 
it is proved to be not guilty. 


"Ts Standard Dictionary defines 


SYMPTOMS 


Perhaps go per cent of so-called stomach 
symptoms are not due to lesions of the 
stomach. 


While pain will surely bring the patient 
hurriedly to the doctor in general practice, 
for those of us who are doing consultation 
work among the chronic type of patients, 
pain becomes a much less conspicuous 
complaint. Still, fully 50 per cent of patients 
complain of pain somewhere in the 
abdomen, while the other 50 per cent 
complain of the following symptoms in 
this order of frequency: vague distress 
(weight, burning, pressure, emptiness, ach- 
ing) belching, distention, nausea, vomiting, 
vertigo. 

At least 80 per cent are constipated, or 
have what may be called the sensation of 
incomplete evacuation, and 40 per cent of 
the intelligent patients who view their stools 
will have seen mucus at various times. 

Many complain of lassitude, particularly 
in the group presenting toxic symptoms, 
with or without demonstrable foci of 
infection. 

Headache is a common symptom of 
many gastrointestinal conditions, par- 
ticularly is it frequently present in ulcer; 
but it must be remembered that there are 
people who never suffer with headache 
under the most adverse gastrointestinal con- 
ditions. I know not why, unless they have, 
according to Kast, a capacious sella turcica. 


MOUTH AND ESOPHAGUS 


Oral infection, gingivitis, pyorrheal 
pockets and apical infection are seen less 
frequently now than they were five years 
ago. The general practitioner often has 
had the patient visit his dentist for the 
purpose of cleaning up the mouth before 
referring him for thorough study. Even 
crowns and bridges are seen less frequently 
as the years go by, and as the modern 
dentist learns the usefulness of the inlay 
in adjacent teeth to afford anchorage for a 
single artificial tooth. But impacted un- 
erupted third molars are found more 
often now since we are learning the impor- 
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tance of looking for them more carefully, 
by instructing the skiographer to place 
his film well beyond the last visible tooth 
which is easily mistaken by him for a 
third molar rather than a second molar. 
It has been my experience that the techni- 
cian, who is often not a dentist, gives 
little thought to this important dental 
defect. Frequently the diagnosis of impacted 
third molars has been made, and then 
corroborated by careful roentgenograms, 
solely on the symptom of globus hystericus 
occurring in a patient between the ages 
of eighteen and thirty-five. These teeth 
continue to grow until the age of thirty- 
five, approximately, so that until that age 
they are important causative agents in 
producing many reflex symptoms of the 
gastrointestinal tract, in turn due to 
vagal stimulation through irritation lead- 
ing to motor and secretory abnormalities. 
In the absence of third molar impaction 
globus hystericus or pharyngoesophago- 
spasm, or any substernal distress associated 
with swallowing, calls for early esopha- 
goscopic investigation, and local treatment 
by that method if ulcer be found. 


GASTRIC ANALYSIS 


Extraction of the residuum is a delicate 
procedure, and should be conducted most 
carefully if we expect of it useful informa- 
tion. If carelessly or brutally done we may 
be led far astray in our conclusions. A 
nurse or technician who has acquired the 
habit of jerking on the syringe piston 
should never be placed in charge of 
fractional work. She is worse than useless, 
and her technique will befuddle the results 
of this examination, at least in so far as the 
presence of blood is concerned. We all 
know how thin, vascular and delicate is the 
mucosa of the stomach, and how easily 
it can be traumatized by needless suction 
when drawn within the fenestra of the tip. 
Indeed, needless suction not only causes 
the presence of blood in the extracted 
contents, but can easily defeat the act of 
extraction by quickly pulling the rugae of 
the mucosa into the fenestra and com- 
pletely plugging them so that no contents 
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can enter the tube. No more traction 
should be made on the piston of the syringe 
than will serve to keep the piston moving 
just ahead of the contents flowing into 
the syringe barrel, all of which should be 
done slowly. If we fail to extract contents 
at a certain level it is well to keep in mind 
that the most likely cause of failure is the 
entrance of the mucosa into the fenestra 
of the tip, for if one remembers this 
fact he is not so prone to attempt changing 
the position of the tip through pulling on 
the tube without first making positive 
pressure, and thus blowing out of the 
fenestra the entangled mucosa before 
causing further injury. 

It is very important to explore the various 
levels for residuum, remembering that a 
too deep position of the tip is frequently 
as bad as a too high position. 

It is well to remember, also, in washing a 
stomach containing much swallowed mucus 
and saliva, which tend to cling to the 
higher levels of the stomach wall as fluid 
is withdrawn, that this content can 
frequently be best removed by moving 
the tip to a high position at first, thus 
virtually skimming these products from 
the surface of the contents. 

Remember that blood in the contents 
frequently comes from the gums, and I 
have seen one alarming hemorrhage from 
the lower pharyngeal vessels in a patient 
with hypertension. A great force is exerted 
by the muscles of deglutition in the act 
of swallowing the hard resisting fenestrated 
tip, and it is no great wonder-that trauma- 
tism of the delicate overlying pharyngeal 
and esophageal mucous membrane is 
occasionally brought about. Slight bleeding 
from this source is difficult to detect, 
for it will not appear in the mouth unless 
the patient gags or regurgitates. Ulcer of 
the esophagus usually bleeds as the tip 
passes unless we inject mineral oil through 
the tube as the tip descends. 

I have found that a test meal consisting 
of three and a half arrowroot crackers and 
300 c.c. of water, best answers the purpose. 
It tends to clog the tip less frequently 
than bread does. 
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BILIARY DRAINAGE 


So much has been written upon this 
subject, and the facts of the procedure 
have been covered so well, that I shall 
attempt to emphasize only a few points. 
In those patients in whom difficulty is 
invariably encountered in causing the tip 
to pass the pylorus, apparently through 
hypertonicity of this sphincter, hours of 
time may be saved through the simple 
procedure of having the patient sip from a 
glass, through a medicine tube, a solution 
of soda bicarbonate (4 gm. to 200 c.c.) as 
the tube is inserted to the duodenal mark. 
Again failure to enter the duodenum is often 
due to the softness of the tube, so that the 
greatest economy to patience and time Is 
brought about through what to some is 
wanton waste of apparently good rubber. 

It should be remembered that the 
mustard yellow opaque bile recovered 
from patients with continued or high 
acidities may actually be the “B”-bile. 
The presence of this acid deposition 
of salts, fats and esters is very troublesome 
in diagnostic work. The remedy consists 
of administering the soda solution in 
sips, or, if a culture is to be procured, turn- 
ing the patient on to his back and slightly 
to the left, until the, diagnostic sample is 
obtained. It is useless to attempt to culture 
this opaque bile for, as I have shown else- 
where, the degree of acidity present fre- 
quently suffices to destroy the viability of 
the contained organism. 

Here a word should be said about culture 
contaminations. Previously we were in the 
habit of washing the mouth and stomach 
with permanganate or zinc chloride 
solutions, but since the advent of hexyl- 
resorcinol solution our cultures have been 
relatively free of contamination. It is used 
in 33 per cent solution as a mouth wash and 
zargle, then some is swallowed after the tube 
has been inserted; and, finally, just before 
the last wash of the stomach, 100 c.c. of a 50 
per cent solution is run down the tube and 
allowed to remain for three minutes in the 
stomach before being rinsed out. 

A few streaks of blood in the first 
duodenal return does not necessarily mean 
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ulcer or cancer. Undoubtedly some pylori 
are more sensitive than others in muscular 
response, and so as the tip impinges it is 
grasped rudely by the muscle, causing 
mucosal trauma, very much as in the 
pharynx. 

Remember the likelihood of looping of 
the tube within the stomach. So whenever 
bile is not recovered, when there is an 
apparent tug on the tube to test withdrawal, 
feed down several more inches of tube, 
and bile may be obtained. 


MICROSCOPY OF THE BILE 


It is strange how elusive are the lambia 
or giardia. Attention should be called 
to the fact that the study of one or two 
microscopic slides does not constitute a 
criterion on which to base a diagnosis of 
absence of infestation. Giardiasis should 
always be suspected when the evidence of 
well-marked duodenitis is present in the 
microscopic preparation and in the col- 
lection bottle, as shown by an excess of 
fine flocculent material, and if the blood 
count shows more than a 3 per cent eosin- 
ophilia. I have seen eleven consecutive 
slide preparations, and half of the twelfth, 
free of giardia, only to find the remaining 
half teeming with the organisms. 

One should be warned, as well, against 
mistaking everything in the microscopic 
field of a bile preparation as having. come 
from the bile. Much extraneous matter 
may be found, such as carbon masses 
wafted from the air into the bottles; talc 
and rubber particles from the tube, scaie 
and antirust chemicals from the sterilizer; 
dandruff from the head of the patient 
or the technician; and an_ interesting 
array of crystals from peptone solutions. 
Peptone should never be used to stimulate 
the flow of bile for diagnostic purposes, 
except after filtering through fine paper. 


ANORECTAL CONDITIONS 


If itching is complained of always 
search for the oxyuris vermicularis. It is 
more frequently present in adults than we 
think, and the irritation it causes when 
biting in the sensitive anal crypts, as well 
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as in the appendix and throughout the 
colon, can bring about marked deviation 
from the normal gastrointestinal motility, 
and perhaps of the secretion, as well. 

Fissure undoubtedly disturbs motility, 
and should have instant attention on 
beginning treatment for any gastrointes- 
tinal complaint (excision for the larger 
indurated ones), but application of 30 per 
cent cupric sulphate solution will heal a 
great many more than the surgeon will 
believe. 

For internal hemorrhoids, the injection 
of quinine and urea hydrochloride is 
most satisfactory. Few patients now need 
to submit to the radical operation of hemor- 
rhoidal resection, with its consequent and 
terrifying scar formation, so prone to 
fissure formation if the stool should be- 
come hard. 


EQUIPMENT 


Has any piece of gastroenterological 
equipment given you more annoyance 
than the tip? The silver, the gold and the 
nickel platings have always been subject 
to tarnishing, either in the stomach, or in 
the sterilizer where the sulphur from the 
rubber tube attacks them in boiling. 
The remedy has always been to polish 
the tip just before using, with some 
abrasive, which led to frequent replating; 
otherwise one had to present it in its 
uncouth and revolting condition to the 
already unwilling patient. One year ago 
I had my instrument man plate all my 
tips with chromium, and I show you some 
that have been in constant use for all 
of that time. Not one has been replated, 
for all are as new looking as the day they 
were returned to me. But the greatest 
pleasure in this plating is that our abrasive 
has been cast aside, for the tips emerge 
from the sterilizer as bright. as on entering. 
Sulphur and the gastric juice seem to 
affect it not at all, nor does it tend to 
chip off through knocking on the metal 
pans and trays, although I have been 
warned that it is a brittle type of plating. 

The ends of the tubes always vary in 
size of lumen and thickness of the wall. 
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The marking which I have adopted, in 
which only two lines appear, one for the 
greater curvature of the stomach, the other 
for the duodenum, are placed equidistant 
from the middle of the tube, or 21 inches 
from either end. This marking thus allows 
for the selection of the better end of the 
tube for attaching the tip. This is useful, 
too, when constant intubation is required, 
for when one end of the tube becomes 
softened through long residence in the 
duodenum, the tip can be removed and 
placed at the other end of the tube. 

Old tubes can be cut in }¢ inch lengths, 
and one of these small iene can be run 
up over the end of the new tube, and this 
serves as a marker for those who cannot 
see the black lines well, and should be 
slipped along the tube until it will be 
at the lips when the tip has been inserted 
to the proper position. I find the child’s 
size tip has all of the advantages of the 
larger tip, besides being more readily 
swallowed and extracted. 

Another piece of equipment which I have 
found very useful is the spring clothes pin, 
modified in this way: another half portion 
is attached by means of a rubber band. 
When clamped to the edge of the tray 
it affords sufficient support for the tube 
slipped under the upper portion, and yet 
it is not so tightly fixed to the tray that a 
false move on the part of the technician 
or patient will not dislodge the whole 
clamping device, and thus prevent jerking 
the tube and tip from the duodenum, or 
even from the stomach. 

A word about the colostomy bag. A 
very useful procedure, invented by one 
of my patients, is to procure grocer’s 
paper bags of 2 pounds’ capacity. These are 
torn down for 2 inches at the four upper 
corners, inserted within the rubber bag 
and the four flaps turned back at the top 
so that they will come in contact with the 
skin of the abdomen. Thus, many of 
the movements, when soft or semiformed, 
may be readily disposed of without soiling 
the rubber bag, by lifting out the paper 
bag, tearing it into strips and casting into 
the toilet. 


THE COLON IN RELATION TO CHRONIC 
ARTHRITIS* 


Ernest Ciype FisHBAUGH, M.D., 
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LOS ANGELES 


and its appendages, the appendix 

and gall bladder, have long beer: 
considered etiological factors in the causa- 
tion of chronic arthritis. The removal 
of an infected gall bladder or an appendix 
has demonstrated to every surgeon and 
internist that these organs. may cause 
arthritis and an infection even more 
insidious and damaging than tonsils, teeth, 
sinuses, etc. The colon itself has been 
removed and, in some instances, given 
astonishing temporary relief from a severe 
arthritis. Colectomy was attended by a 
high mortality, the immediate results 
were uncertain, and oftimes the sequelae 
were very distressing. However, the ex- 
perience gained by colon surgery in chronic 
arthritis was quite sufficient to demonstrate 
a conclusive relationship between the colon 
and infectious joint disease. 

It is not the purpose of this communica- 
tion to discuss the nature of the substance 
in the colon which produces joint disturb- 
ances, but to present abnormal factors 
which, when corrected, alleviate some 
cases of chronic arthritis. Unfortunately, 
there is still considerable discussion among 
the medical profession as to whether 
arthritis is an infection, a metabolic 
disturbance or what not, but for practical 
purposes the infectious theory seems most 
applicable to the gastrointestinal type of 
arthritic patient. It is quite true that the 
great mass of bacteriological study of the 
intestinal flora has supplied no conclusive 
evidence that this or that germ is specific 
nor has a toxin or other substance been 
isolated and identified. 

Irrespective of the nature of the cause 
of the arthritis in gastrointestinal disease, 
relief of the joint disturbance has been 
obtained when certain abnormal findings 
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were corrected and it is the purpose of 
this paper to discuss these factors. 

A review of 324 adult private patients 
treated for infectious arthritis showed 80 
cases, who, on careful gastroenterological 
study, revealed definite abdominal pathol- 
ogy. This survey is based upon an analysis 
of 80 patients, free of infection in the teeth, 
tonsils, sinuses, genitourinary and cardio- 
respiratory tracts and, in fact, free of 
any source of infection aside from the 
gastrointestinal tract. Patients with meta- 
bolic disturbances, syphilis or tuberculosis 
were likewise excluded. The large intestine 
is doubtlessly the most common part of 
the gastrointestinal tract to cause arthritis. 
The gall bladder and appendix should 
never be overlooked. 


INCIDENCE 


This group of arthritis patients consisted 
of 66 females and 14 males. The preponder- 
ance of chronic arthritis in the female 
has been noted by other observers. 


AGES 
The ages varied from twenty-two to 
seventy-six years with an average age of 
47.3 years. 


Cases (Per Cent) Age (Years) 


5.0 20-30 
23.75 30-40 
27.5 40-50 
28.75 50-60 
15.0 above 60 


It is interesting to note that the 
percentage of adult arthritic patients of 
the intestinal type increases with age 
corresponding to the time in life when 
intestinal disturbances are most frequent. 


ETIOLOGY 


Five abnormalities have been found in 
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the colon which may contribute etiological 
factors to a chronic arthritis, viz: 

1. Chronic constipation. 

Chronic or subacute colitis. 

Bands and adhesions. 

Diverticulae. 

Rectal crypts and hemorrhoids. 

. Chronic constipation was present in 
97-5 per cent of these patients. Two 
patients had moderate diarrhea associated 
with a severe colitis. In most instances 
the constipation was symptomatic, but in 
a few it consisted of the delayed bowel 
movement type. The term “delayed bowel 
movement type” of constipation has been 
applied to patients having daily bowel 
evacuations, but stools which were two 
to four days delayed. The roentgeno- 
graphic study is of inestimable value and 
essential in the determination of the time 
required for the fecal mass to pass through 
the intestinal tract. All of these patients 
showed marked stagnation in the cecum 
and ascending colon. Delay in other 
portions of the colon, although observed, 
was a less consistent finding and of less 
diagnostic value. The emptying time of 
the terminal ileum was important and 
only 8 patients required more than six to 
seven hours. The position of the large 
intestine, as to so-called ptosis, did not 
appear to be an important factor. There 
was stagnation in the right colon in all 
cases, irrespective of the position of the 
large bowel. 

2. Chronic or subacute colitis was ob- 
served in 61 of the patients. There was a 
history of exacerbation of the colitis at 
intervals similar in every respect to colitis 
attacks in patients without arthritis. 
During these recrudescences there was 
an abundance of mucus in the stools, but 
rarely blood. An increase in joint symptoms 
was present during the attack, in addition 
to the usual gastrointestinal disturbances. 
As the attack subsided, the joint symptoms 
likewise lessened. 

Intestinal parasites, found in a few 
cases, may have produced portals of 
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entry for infections, but probably were 
not the causative agent of the arthritis. 

3. Bands and adhesions have been the 
object of a great deal of discussion since 
the original and constructive work of 
Lane and, more recently, by Taylor! 
from the roentgenological diagnosis stand- 
point, and Smith? from the surgical aspect. 

Roentgenologically, there is generally 
found an unusually long colon with the 
abnormal findings confined to the right 
side. The cecum, the ascending colon 
or even the terminal ileum may be fixed 
in such a manner that narrowing or 
kinking results when the patient is placed 
in certain positions. Chronic appendicitis, 
postoperative appendix adhesions, or con- 
genital bands, similar to Jackson’s mem- 
brane, are the usual pathological conditions 
found to cause the deformity. Actual 
narrowing or kinking, with proximal stasis 
is observed in these patients by means of 
the roentgen ray. The mechanism as 
found at operation has been beautifully 
described by Smith in a recent article.* 
Needless to state, the treatment of these 
conditions is surgical and will not be 
discussed further. 

4. Diverticulae were observed in 4 
patients and doubtless occurred in many 
more. This condition was not suspected 
clinically and was recognized only after 
careful roentgen study. The diverticulae 
were observed in roentgenograms of the 
colon, taken after the forty-eight hour 
examination when the barium mass was 
thinning. The diverticulae were in the 
descending colon, sigmoid and rectum 
in all cases. Mucus and some pus were 
observed in the stools and all patients 
had an associated constipation. There 
was localized tenderness over the 


diverticulae. 

5. Rectal crypts and hemorrhoids, in- 
dependent of other types of colon pathol- 
ogy, was not observed in a single instance, 
but when infected doubtless are contribut- 
ing foci of infection in a small percentage 
of cases. 
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SYMPTOMS 


A sudden onset of arthritis with chills, 
fever and acute joints, was not observed 
in a single instance, but the beginning of 
the disease was insidious. The symptoms, 
otherwise, were quite similar to those 
observed in patients with foci of infection 
in tonsils, teeth, etc., viz: localized or 
general aching, local joint symptoms, 
such as swelling, stiffness, redness and 
deformity. The general debility and de- 
pression was no different from that noted 
in patients with arthritis from other 
causes. 

The gastrointestinal symptoms varied 
greatly. The coated tongue, bad breath, 
anorexia, belching, abdominal distress, 
often associated with frequent head- 
aches and occasionally nausea and vomit- 
ing were the most frequent complaints. 
Localized abdominal pain and soreness, 
excepting where acute and subacute intes- 
tinal inflammation existed, were rare. 
Generalized abdominal sensitiveness was 
present in many of the colitis patients. 
Patients frequently reported that the 
general aching decreased after thorough 
bowel evacuations, although a few ob- 
served a temporary increase in joint 
symptoms after a purging. Many patients 
observed an increase in all jointsymptoms 
when constipation became more marked. 


EXAMINATION 


The physical examination, aside from 
the abdomen, was quite similar to that 
observed in all arthritic patients. The 
weight varied with thehabitus and the 
duration and severity of the disease. The 
average systolic blood pressure was 130 
mm. of mercury, the lowest 98 and the 
highest 180, not far different from a 
normal group of individuals of similar 
age. The heart muscle was decidedly 
weak in the more toxic cases. The abdomen 
was found more or less distended and 
tympanitic. There was generalized abdom- 
inal tenderness in most of the patients 
with colitis. There was localized sensitive- 
ness over the diverticulae and there was 
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marked right-sided stasis. Frequently the 
cecum was palpable, distended and sensi- 
tive. There was slight soreness over the 
gall bladder in 14 patients, but the Graham 
dye study showed no delay in the emptying 
time. 

The blood showed an average hemo- 
globin of 88 per cent. Five per cent of the 
patients had hemoglobin below 70, 35 
per cent from 70-80 per cent; and the 
remainder above 80 per cent. The blood 
uric acid was below 4.0 mg. per 100 c.c. 
blood in all cases examined. The highest 
free hydrochloric acid found on Rehfuss 
fractional stomach examination showed 
an average of 41 per cent. Nine cases 
revealed a true achylia gastrica. A hypo- 
thyroidism was observed in 11 patients 
on basal metabolic determinations. Mucus, 
pus and excessive fermentation was ob- 
served in the stools of all colitis cases. 
Cultural stool studies revealed streptococci 
in a few instances, but autogenous aggluti- 
nation could not be obtained from antigens 
prepared from these streptococci, nor 
could focal joint reactions be produced by 
injections of autogenous vaccines made 
from these streptococci. 

The roentgen ray supplied the labora- 
tory .method of greatest value in the 
study of the colon in this group of cases. 
It revealed accurate evidence of stasis, 
spasm, kinks, inflammation and diverti- 
culae. The observation of the colon, 
day after day, until empty, was of greatest 
assistance in determining the degree and 
localization of the stasis. The stomach was 
empty in three to four hours in 98 per cent. 
of these patients. The terminal ileum was 
empty in six to seven hours in go per cent. 
The colon showed a right-sided or right- 
sided and transverse colon delay of over 
forty-eight hours in all cases and in many, 
over ninety-six hours. Observation longer 
than forty-eight hours was not possible in 
many cases because of an acute exacerba- 
tion of the symptoms. The roentgeno- 
graphic examination of the affected joints 
revealed lime deposits or “lipping” in 
80 per cent of the patients and all showed 
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varying degrees of stiffness and periartic- 
ular swelling. 


DIAGNOSIS 


The correct diagnosis of arthritis, due 
to a condition in the large intestine, is very 
difficult. Until such time as a specific 
organism, toxin, or what not, is discovered, 
difficulties are going to be encountered. 
In this small group of cases, the diagnosis 
was made by: 

1. Elimination of 
infection. 

2. The finding of abnormalities in the 
large bowel. 

3. The results of treatment. 

It would seem that in a patient who had 
had all other foci of infection removed 
with no joint improvement, a correction 
of a colonic condition with joint healing 
would indicate that the intestinal factor 
was etiological. 


other foci of 


all 


TREATMENT 


The treatment of arthritis with the 
colon as an etiological factor demands the 
greatest of consideration, perseverance 
and skill. The joint nursing and manage- 
ment ‘are probably the same irrespective 
of the cause of the arthritis. The disease 
of the joints is a chronic condition, which 
requires months and not weeks to cure. 
The condition is a chronic disease just as 
insidious, destructive and debilitating as 
tuberculosis. The intestinal type of arthri- 
tic patient should be observed as carefully 
as the tubercular case and advised that 
recurrent attacks will follow any relaxation 
of colon hygiene. 

All cases with constricting or obstructing 
bands and adhesions are primarily surgical 
and secondarily medical. The chronic 
appendix with adhesions or the interfering 
membranes should be removed surgically 
and the normal position and mobility 
of the cecum and ascending colon restored. 
Infected crypts and hemorrhoids should 
likewise receive the proper surgical 
treatment. 

The diet is an important factor in 
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correcting the chronic constipation and 
the accompanying intoxication. Aside from 
being a diet moderately low in protein 
content, it should be laxative in type. The 
foods should be bulky and rather coarse 
in the atonic type of colon and non- 
irritating in the spastic bowel. Large 
quantities of vegetables and fruit are 
essential in increasing the rapidity of the 
bowel elimination. Citrus and apple 
juices on arising in the morning and 
between meals are especially useful, al- 
though an excess of orange juice has been 
noted to increase the general aching in a 
few cases. The caloric content of the diet 
should be sufficient to maintain or increase 
the body weight as needed. 

Medication, such as agar-agar prepara- 
tion, to increase stool bulk, was utilized 
in 55 per cent of the patients. Paraffine 
oil in quantities sufficient to make an 
easily moldable stool were given in 40 
per cent of these cases. Mild, stimulating 
laxatives, such as sodium sulphate or 
sodium phosphate, were given on the 
fasting stomach in a few instances. A 
constant effort was made to produce one 
to three soft, formed stools daily as there 
seemed to be much less absorption from 
formed stools than from fluid ones. 

Thorough bowel irrigation by means of 
the cecal tube has been of inestimable 
value in relieving a number of cases who 
were not influenced by the dietetic and 
laxative measures above referred to. The 
cecal tube is carefully passed by skilled 
technicians and the cecum and right colon 
thoroughly irrigated by normal saline 
solution. There is less discomfort to the 
average patient than that attending the 
administration of the usual enema. That 
this procedure is more efficacious than 
the usual enema, has been amply demon- 
strated by Snyder and Fineman‘ and 
similar personal studies. Failure to obtain 
the desired right-sided elimination has 
been due to improper technique in passing 
the tube. 

After the right colon has been thor- 
oughly evacuated, an active culture of 
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acidophylus is left in the cecum, to be 
retained as long as possible. The value 
of the acidophylus has not been definitely 
determined. 

A brief resume of a few cases will 
suffice to illustrate the technique and the 
striking results. 


CASE REPORTS 


Case 1. (9466). A business man, aged 
fifty-seven, complained of backache. The 
onset of the present illness was about ten years 
previous when he began to have pain in the 
right back, which radiated forward toward 
the abdomen. The pain at first was not 
severe, but would last a few weeks and then 
gradually disappear. This gradually increased 
until he had a constant debilitating backache 
and pain so intense that it was impossible for 
him to sleep. He had retired from business two 
years previously on account of the pain and 
the general debility accompanying it. There 
had been marked loss of weight, loss of strength, 
and extreme mental and physical depression. 
Physical examination was unimportant except- 
ing for restricted motion in the spine with 
moderate muscle spasm and some tenderness 
over the spinal column. Roentgen ray studies 
revealed a marked seventy-two hour stasis in 
the right colon, although patient had had 
daily bowel evacuation, and extensive “‘lip- 
ping” of the lower dorsal and lumbar spine. 
This patient was placed on a laxative type of 
diet and soon had regular daily, formed stools 
with no relief of the symptoms. He was then 
placed on daily intestinal irrigations by means 
of the cecal tube. At the end of the first month 
his pain had completely disappeared. He had 
regained his lost weight, strength and morale, 
and was ready to return to business. The 
irrigations were kept up for another month 
at intervals of two days, a third month at 
intervals of three days, and a fourth month at 
intervals of one week. This patient has remained 
on a laxative type of diet and has had no 
recurrence of arthritic symptoms during the 
past two years. 


Case 11. (6206). A woman, aged fifty-seven, 
housewife by occupation. For fifteen or twenty 
years she had noticed increasing enlargement 
of the joints of the fingers and some changes in 
the joints of the toes. There had been consider- 
able pain in the back and general body aching 
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and soreness. There had been no noticeable 
swelling of any of the larger joints of the body. 
General examination revealed roentgenographic 
evidence of an osteoarthritis of the spine and 
also the joints of the feet and hands. There was 
marked cecal stasis associated with a chronic 
colitis. This patient followed a rather careful 
diet and laxative measures, having daily 
bowel evacuations, during the following two 
years. At times there was some improvement 
in the joint condition and at other times, the 
joint condition was worse. Recently the knees 
had become involved. They were enlarged, 
swollen and red as were also some of the joints 
of the hands and feet. There was headache, 
lassitude, general weakness, but no apparent 
loss of weight. The diet was unchanged. Bowel 
irrigations were started at daily intervals and 
by the end of two weeks, the aching had entirely 
disappeared as well as the swelling and the 
redness of the joints. Three irrigations were 
given three times per week for two and a half 
months and a single irrigation per week for one 
month. The patient has had no return of her 
joint symptoms during the past year although it 
is necessary for her to have occasional enemas. 


Case 111. (9027). A physician, aged thirty, 
developed a general arthritis while in the Army 
in 1919. The arthritis involved hands, knees and 
hip joints and was at first associated with 
fever. The fever subsided and since that time 
he has had more or less continuous arthritis in 
various parts of the body, involving chiefly 
the back, wrists, hips, knees and ankles. During 
the past two years, he had spent most of the 
time in bed, unable to practice his profession. 
All known foci of infection had been removed. 
He had been on a careful diet for months and 
felt that there was no intestinal disorder. 
Examination revealed marked debility, under- 
nutrition, joint involvement as above described, 
moderate anemia, evidence of colitis and a 
right-sided colon stasis. He was placed on colon 
treatments on alternative days. At the end of 
two weeks, the pain had subsided, as well as 
the general soreness, swelling and redness. 
His general condition was markedly improved. 
He was now able to obtain six to eight hours 
sleep at night without the use of opiates. At the 
end of another month he was able to walk with- 
out acane. At the end of the third month, he had 
resumed the practice of medicine. He continued 
at his profession with little or no discomfort 
for ten months, during the latter part of which 
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time he became careless of his diet and intesti- 
nal elimination. The arthritic symptoms 
quickly returned. He was again placed on the 
regime above described, and at the end of two 
months, all joints were quiet and he had again 
returned to the practice of medicine. He has 
continued to be free of symptoms for several 
months. These symptoms will doubtless re- 
appear on relaxation of the intestinal hygiene. 


Case tv. (3065). A moving-picture actress, 
aged twenty-seven years, had been perfectly 
well until two years previously when she 
developed a generalized arthritis involving the 
knees, ankles, wrists, hands, feet and back. 
The arthritis was incapacitating. The joints 
were red and swollen and, at times, there was 
slight fever. All other foci of infection had been 
eradicated, with no improvement. Various 
forms of diet and salicylates had been tried 
with no avail. This patient had observed that 
if she was having free intestinal eliminations, 
the joint symptoms were less. 

Aside from a right-sided colon stasis and a 
moderate amount of mucus in the stools, no 
abnormalities were found on examination. She 
continued on a low protein, laxative type of 
diet, but started bowel irrigations by means of 
the cecal tube. The irrigations were given 
daily for two weeks, at the end of which time 
the swelling and redness had completely dis- 
appeared from all the joints. During the next 
month, treatments were given three times a 
week. All joints were cold and local aching had 
disappeared. At the end of another month’s 
treatment, she returned to her work. She has 
maintained proper intestinal elimination during 
the past year and has had no return of her 
arthritis. 


Many other cases could be cited with 
equally striking and almost miraculous 
results. These, however, are sufficient to 
illustrate that: 

1. Proper intestinal elimination suc- 
ceeded in relieving the arthritis. 

2. Relaxation of intestinal hygiene caused 
a return of the arthritis which was again 
relieved when the proper elimination was 
re-established. 


RESULTS 


Eight patients did not continue treat- 
ment and may be excluded. 
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The remaining 72 cases may be classified 
as: 


22 

SUMMARY 


1. There is a group of arthritic patients 
whose etiology is in the large intestine. 

2. The etiological factors are classified 
and their recognition discussed. 

3. Treatment of the colon abnormality 
is suggested. 

4. Results in 80 private cases is recorded. 


REFERENCES 


1. Taytor, R. G. Surgical lesions of the right lower 
quadrant, demonstrated in patients with chronic 
deforming arthritis by x-ray opaque meal exami- 
nations. J. Bone er Joint Surg., 10: 62-68, 1928. 

2. Smitn, R. Surgical relief of the intestinal foci of 
infection in cases of arthritis deformans. Trans. 
Sec. Surg. A. M. A., 1922. 

3. Smitn, R. Relation of the surgical pathology of the 
right lower quadrant to arthritis. J. Bone e> Joint 
Surg., 10: 7-61, 1928. 

4. SNYDER and Fineman. A clinical and roentgenol- 
ogical study of high colonic irrigations as used in 
the therapy of subacute and chronic arthritis. 
Am. J. Roentgenol. er Rad. Therapy, 17: 27, 1927. 


DISCUSSION 


Dr. BAaRGEN: My experience in the use of 
colonic irrigations has been concerned pri- 
marily with organic diseases of the colon. For 
instance, I had employed irrigation in my part 
of the cooperative preoperative management of 
malignant conditions of the colon, in complica- 
tions of chronic ulcerative colitis, in megacolon 
and in fistula. I have done little with irrigations 
for the various functional disorders, including 
ileocecal stasis and my experience with colonic 
irrigations in arthritic patients is negligible. 
Of all colonic irrigations a physiologic solution 
of sodium chloride seems most efficacious. 

Dr. Smituies: I utterly condemn the colon 
lavage with the tube. The trouble is that this 
procedure lends itself readily to malpractise 
by the quacks. Personally, I cannot see, 


where washing out of the bowel can be helpful 
in arthritis toward permanent cure and it may 
be very harmful. I cannot see where putting 
these patients through that process, and 
removing certain substances about which 
we know little, is a justifiable and’ helpful 
procedure. 
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Dr. ANpRESEN: I think there is one angle 
of this subject that has not been discussed and 
which should be taken up and considered very 
carefully, and that is the similarity between 
the anaphylactic reactions following the inges- 
tion of foreign proteins, and the manifestations 
discussed in this paper. That suggests the 
thought that many arthritic manifestations 
may be due to ingestion of a foreign protein to 
which an individual is sensitive, or absorption 
of such a protein which has been developed in 
the gastrointestinal tract. Some of the extran- 
eous results in treating colonic conditions may 
have been due to the elimination of something 
from the diet, as might easily be the case where 
the diet is as rigid as has been described. I 
am glad that Dr. Smithies brought up the 
subject of colonic irrigation. Not all of us are 
using colon irrigations in New York, as has 
been supposed. Many of us have consistently 
opposed this form of treatment. 

Another point of value which was brought 
out in discussion is the need for comparison of 
repeated colon pictures, so as to ascertain 
whether a redundant sigmoid really exists. I 
recall one case where films brought by a 
patient showed a badly deformed sigmoid 
and we ordered a repeated opaque enema 
roentgenogram and found only a very slightly 
redundant sigmoid. 

The appearance of the colon, as regards 
angulations, kinks and redundancies, varies so 
much during the course of normal colonic 
function that no conclusion must be drawn 
from the findings on a single examination. 

Dr. Bryant: It is both interesting and 
helpful to those studying variations in the 
living human colon, to follow the routine 
fluoroscopic examination of the opaque enema, 
with another examination which though simple 
is little heard or talked of, namely, flouroscopic 
examination of the withdrawal of the opaque 
enema. The only special apparatus required is a 
slightly oversize enema tube. Even this is not 
essential, but of course the larger caliber blocks 
less easily. With the patient in position, the 
container is lowered a foot or so below the 

table level, and gravity and peristalsis do the 
rest. This physiologic procedure has been 
followed by Dr. L. B. Morrison and myself, 


Fishbaugh—Colon & Arthritis 


American Journal of Surgery 567 
whenever feasible, for nearly fifteen years, 
and the amount of information which will 
reward the unhurried new observer of this 
simple gravity withdrawal of the enema, may 
truly be classed as surprising. This applies 
both to normal and abnormal functioning of 
the several portions of the colon. One summary 
of the possible range of such observations, is 
the comment of Dr. Morrison who, after 
seeing Dr. Alvarez’ motion film of peristalsis 
in the rabbit, remarked to me: “ Well, that was 
a most instructive and valuable film, but how 
much did you see in the way of rabbit peri- 
stalsis that we have not already seen at one 
time or another fluoroscopically in the human?” 
In a word, study of withdrawal of the opaque 
enema is recommended to the attention of all 
who are concerned with the functioning of the 
human colon. 

Dr. FisHBauGuH (Closing): The nature of the 
etiological factor in the colon causing chronic 
arthritis is not definite. The arthritis itself 
does not differ from arthritis due to other 
known causes. The cecal tube is passed slowly 
upwards as the colon is ballooned ahead of the 
tube by means of normal saline solution. As 
the fecal material is softened, it is allowed to 
flow out through the tube. The colon is never as 
widely distended as when a two or three quart 
enema is administered. Normal saline solution 
has been used exclusively for irrigating 
purposes. 

Fluoroscopic control is frequently used to 
check up the location of the tube. If the techni- 
cian is uncertain of the tube position, the 
fluoroscope is always used. 

The acidophylus emulsion in normal saline 
solution is placed in the cecum and allowed to 
stay there as long as the patient can retain it. 
The value, if any, of the acidophylus trans- 
plant is, as stated, much in doubt. 

Many of the quiescent and markedly 
improved patients were not treated by cecal 
irrigations as they cleared up by other elimina- 
tive measures. There were many patients, 
however, who showed no improvment until 
cecal irrigations were started. Cecal irrigation 
has a decided field of usefulness in the treat- 
ment of arthritic patients whose source of infec- 
tion is in the colon and who have not been 
helped by other eliminative measures. 


PERSONALITY CHANGES IN CHILDREN AND 
ADOLESCENTS 


A STUDY OF THEIR RELATION TO ENTERIC DISEASE* 


Joun Draper, M.D., 
NEW 


HE chronic invalid usually comes to 

be regarded by his physician as an 

assortment of disembodied com- 
plaints and symptoms, no longer as a 
coordinated personality. For this short- 
coming the physician has been more or 
less benevolently criticized by the layman, 
who has felt a bit chagrined at this 
dispassionate and objective appraisal by 
his doctor. It accounts for the popularity 
of the psychoanalyst and the behaviorist. 
While this deliberate slight to personality 
by the physician has its basis in a well- 
grounded and necessary defense against 
exhausting demands upon strength and 
sympathy, there are certain aspects of 
medical practice in which the consideration 
of personality cannot be slighted, for it 
often betokens the earliest symptoms of 
important physical derangement. We refer 
particularly to the study of children. 

The personality of an adult is a nearly 
fixed thing. It is subject to predictable 
variations in color as the result of known 
variations in environment or in health, 
but it remains essentially unchanged. 
The personality of a child is a growing and 
expanding thing. It is subject to variations 
very early in life, and for the same reasons 
as in the adult, but with one fundamental 
difference. Unfavorable personality changes 
in childhood, unless checked or altered 
early, take on a directional trend very 
. quickly, to become later a fundamental 
part of the adult personality equipment. 
This view seems at variance with our 
expressed belief as to the chromosomic 
origin of organic and mental traits. We 
still hold to this view, but here wish to 
emphasize the fact that even the strongest 
hereditary equipment of mind and body 


F.A.C.S. AND REDFORD K. JOHNSON, M.D. 


YORK 


cannot successfully withstand the on- 
slaughts of disease and faulty environment 
in childhood. 

We do not propose to involve the reader 
or ourselves in any abstract discussion 
of what is meant by personality of child- 
hood. Each of us has a distinct conception 
of what this means, and any technical 
elaboration of the concept after the 
Freudian or behavioristic manner would 
serve only to obscure an otherwise clear- 
cut mental picture. For purposes of prac- 
tical application, however, we divide 
personality into two essential parts, the 
intellectual and the emotional. The interac- 
tion of these two inherited characteristics 
in the last analysis produces in the individ- 
ual the personality by which he is known 
and which gives him his position in society. 
The very title of this paper premises that 
personality changes in children do occur, 
and we have said that while environment 
may have something to do with this 
phenomenon the basic cause is to be 
found in physical abnormality. A psycholo- 
gist whose work has recently become popu- 
lar has stated that a healthy infant under 
three weeks of age may be safely adopted 
and developed under suitable environ- 
mental conditions so as to become a useful 
citizen with adequate and rational per- 
sonality. He disregards heredity as having 
any vital importance. He speaks of health 
as though this were a matter of pulse, 
temperature and respiration. Apparently 
his conception of an environmentally 
imposed personality is similar to that which 
is artifically imposed upon a_ beautiful 
Christmas tree by the addition of baubles 
and trinkets. It seems to us that the 
human tendency to blink at the light of 
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fundamental but unpleasant truths and to 
attempt to wish them away with a magic 
formula has always been and will long 
continue to be one of the greatest obstacles 
to the development of the handicapped and 
subprivileged human being. Magic for- 
mulae in decadent Greece replaced a rich 
heritage of pragmatic reasoning. Are we 
approaching the same goal? The idea that 
a healthy state may be determined in a 
three-weeks-old infant by medical examina- 
tion is not in accord with the facts. Enteric 
development is not complete at three 
weeks. It is sometimes not complete at 
one year. For example, we do not know in 
any given case the exact time at which the 
cecum finds its final resting place, nor do 
we know definitely when the omentum 
has assumed its final form. Until these 
and doubtless other physical phenomena 
have taken place we cannot with impunity 
say that any given child is not a potential 
invalid. 

In childhood and in adolescence it fre- 
quently happens that the first signs of 
abnormality noted by parents are disturb- 


ing changes in personality for which they 
can find no adequate explanation. It is 
attributed to an inborn stubborness or 
stupidity, to the advent of puberty, to 


early sex repressions or irregularities, 
to the association of evil companions, 
or to so-called psychic wounds. They have 
been taught that these latter are usually 
“suppressed” until the second decade. 
Often the shades of the ancestors are gone 
over in an effort to find the guilty individ- 
ual who has handed down his evil per- 
sonality to the child. This latter postulate 
is indeed more nearly correct, but not at 
all in the dualistic sense implied by the 
parents. Bear in mind that we are not 
discussing congenital cerebral defectivism, 
in which normal personality has never 
been present. This condition of the brain 
is hereditary and is utterly hopeless. We 
are dealing solely with that type of per- 
sonality which, though initiated normally, 
has become deranged through enteric 
disease, having its basis in congenital 
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omental or enteric dysmorphism. These 
characteristics are transmissable and are 
therefore dominant. In this hitherto un- 
explained but biologically accurate manner 
some immediate or even forgotten ancestor 
may be properly culpable. In any event, 
the parent is faced with the blunt fact of 
subtle and unfavorable change in the 
personality of an hitherto stable and 
amenab e child. The parental distraction 
is comprehensible when we consider the 
great variety of suggested causes and 
treatment with which he is confron ed. 
How true the old adage that multiplicity 
of treatments implies paucity of funda- 
mental knowledge. 

We have found that children or adoles- 
cents who begin to show abnormal altera- 
tions in personality are a.ways physically 
sick. Occasionally the removal of obvious 
focal infections of the throat and nose 
corrects the difficulty In the remainder a 
study of the alimentary canal may furnish 
enlightening and absorbing data, because 
of the gastrointestinal symptoms which 
are frequently present. When these are 
not in evidence it is important to remember 
that the patient may be unable to give 
credible testimony, and reliance must be 
placed upon the perhaps unobserving and 
unintelligent parent. The roentgenographic 
findings cover a wide range in the field 
of pathological anatomy. The majority 
of these abnormalities have to do with 
the colon. Omental dysmorphism, which 
we have described in a previous paper, 
with angular, rotatory and constricting 
deformity of the bowel, is found in about 
one half of the patients. Various degrees 
of megacolon, megasigmoid and megace- 
cum are encountered. A history of acute 
appendicitis in some of these patients Is 
not uncommon. Many have been difficult 
feeding cases in infancy. Some have been 
persistent bed-wetters. Most of them 
have long since been familiar with the 
glycerine suppository, the enema and the 
pill. 

The findings aside from those of the 
alimentary canal include persistent urinary 
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changes, indicative of early nephritis; 
undernutrition, delayed growth, secondary 
anemia, diabetes insipidus, asthma, and 
neurological disturbances chiefly psychotic 
and epileptiform. In all of these children 
and adolescents the personality has de- 
teriorated in one way or another, these 
changes ranging from progressive stupidity 
to varying degrees of emotional instability 
and antisocial conduct. 

A schoolboy of sixteen was referred 
to us with a diagnosis of incipient nephritis. 
The headmaster of this school had some- 
time previously decided that there must 
be a physical basis for the change in his 
personality and for his sudden and increas- 
ing mental hebetude. Roentgenological 
study revealed bilateral omental deviants. 
These were liberated and a chronically 
infected appendix was removed. A sub- 
mucous resection was also done. He 
returned to school three months later, 
has already undergone such improvement 
as to have made up all the lost work and 
has regained his position near the head 
of his class. Another boy, seven years of 
age, previously considered to be normal 
in every way, began about sixteen months 
prior to examination to be listless and 
secretive. It was also noted that he tired 
more easily than before. Urinalysis re- 
vealed nothing except a three-plus indican. 
The tonsils and two teeth were found to 
be infected and were therefore removed. 
Repeated urinalyses showed that the 
indican continued almost uninterruptedly. 
Red cells also began to appear. Because of 
the fact that the mother of this child, who 
had been a chronic intestinal invalid, 
had recently died of nephritis, roentgen- 
ray gastrointestinal studies were made. 
Ample evidence of serious bilateral de- 
formity of the colon due to omental 
deviants was obtained. The patient was 
placed on medical colonic treatment for a 
period of six months, with the result 
that there was some improvement in the 
urine. Additional roentgenograms now 


revealed an increase in the colonic dysmor- 
phism and a further loss of tone. Release 
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of the omental pressure has not yet been 
effected because of the objections of 
two aunts of the child in which attitude 
they have been supported by several 
members of the profession in high standing. 

Lassitude, stupidity and emotional 
instability with decided antisocial traits 
were present in a female child, aged six, 
in whom were found megasigmoid, per- 
sistent albuminuria and secondary anemia. 
Permission to operate has not yet been 
obtained. Two sisters, nieces of a woman 
who recently died in a hospital for the 
insane, presented the following personality 
and physical alterations. One, aged eleven, 
having stood at the head of her class, 
changed from a sunny disposition to 
one of habitual bad temper and became 
unable to carry on at school. She com- 
pained of leg pains, for which tonsil- 
lectomy had been performed three years 
previously without improvement. There 
was albuminuria with occasional granular 
casts. A clinical diagnosis of subacute 
appendicitis was followed by immediate 
appendectomy and pericolic membrano- 
tomy, without roengten-ray studies. Res- 
toration of personality and of normal 
clinical findings occurred within a year. 
The other sister, aged nineteen, had been 
exhibiting progressive personality changes 
since early childhood. She was emotional, 
unstable, hebephrenic and erratic. Parental 
control was becoming very difficult. The 
physical findings comprised albuminuria, 
infected cervix, megacecum and mega- 
sigmoid, with possible right omental dys- 
morphism. At operation these conditions 
were found and the omental dysmorphism 
was corrected. Changes in the uterine 
adnexa were also disclosed, obviously the 
result of the infected cervix which had been 
enucleated previous to laparotomy. Im- 
provement in personality has occurred, but 
not to the same degree as in the sister 
whose alimentary canal was anatomically 
much more competent. 

As examples of undernutrition and 
delayed growth we cite 2 cases. A boy, 
aged twelve, seriously underweight, had 
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developed homicidal and suicidal trends. 
He was operated upon in 1920. Right-sided 
colectomy and tonsillectomy were done. 
In two years he had attained a normal 
mental and physical status, later became 
valedictorian of his class and has since 
married. Another boy, aged ten, weight 45 
pounds, height 4 feet, was becoming 


progressively stupid and unstable. He 
had a characteristic old. and dwarfish 
He had had intermittent 


appearance. 
diarrhea since birth. Ten months ago he 
was operated upon for omental dysmor- 
phism. He already looks younger, has stood 
near the head of his class, and is growing 
rapidly without the aid of endocrine ther- 
apy. Recent roentgenographic examination 
shows malposition of the ascending colon in 
spite of operation. Regardless of this the 
diarrhea has ceased, there being but two 
normal movements a day. This observation 
is in accord with our experience that posi- 
tional enteric abnormalities are of negligi- 
ble import as compared with those due to 
pressure. 

A boy, aged sixteen, who until three 
years previously had been unusually bright, 
began two years ago to have difficulty in 
concentration and fell behind in school. 
At the age of six he had been found to 
have serious chloride retention coupled 
with polydipsia and polyuria. The child 
was placed on a salt-free diet and was given 
plenty of water and cream. This unques- 
tionably saved his life. When he was 
first seen by us sixteen months ago he 
presented typical signs of diabetes insipi- 
dus, the urinary specific gravity averaging 
1.003 and the amount about seven liters. 
Roentgenograms revealed typical bilateral 
omental deviation with compression areas 
upon the colon. Laparotomy was performed 
ten months ago for omentectomy and 
release of colonic pressure. Eight months 
later the specific gravity of the urine had 
risen to 1.011 and the urinary output 
had fallen to three liters. The boy looks 
younger and has been restored to his 
former alertness and self possession. 

A boy of nine had suffered from asthma 
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since early infancy. He was mentally 
and physically retarded. The asthma was 
essentially chronic, but seriously acute 
attacks subvened if he ate any meat. 
After removal of a gangrenous appendix 
twelve years ago there was a complete ces- 
sation of the asthma for ten years. It has 
recently recurred. Roentgenographic study 
to determine whether or not this is due to 
the presence of acquired postoperative 
adhesions or to the contracture of pre-ex- 
isting congenital omental deviants has not 
yet been made. 

A school girl of seventeen, previously a 
brilliant student as well as a promising 
musician, began to undergo serious per- 
sonality changes about fourteen months 
ago. She lost interest in her work; became 
at first secretive and moody, later irri- 
table and most unreasonable. It was 
necessary to take her out of school. She 
was sent to several sanatoria but became 
so violent and uncooperative that she was 
returned to her home with the advice that 
she be committed to a hospital for the 
insane. At this time, namely six months 
ago, she was found to have extensive colon 
dysmorphism due to bilateral omental 
deviants, and an infected cervix. These 
were corrected by surgical intervention. 
Today the patient is mentally and physi- 
cally restored. She has gained 37 pounds 
and has returned to school. 

Another school girl, sixteen years old, 
presented a history of fainting attacks 
during a period of two years. She was 
intractably constipated and was under- 
going rapid personality deterioration. She 
was irritable, obstinate, and quite unlike 
her former self. It was necessary to remove 
her from boarding school. Extensive dys- 
morphism of the right enteron was 
corrected a year ago and the girl has been 
restored in personality and returned to 
school. 

We are aware of the usual objections 
and criticisms brought forward in any 
discussion of this type of work. They 
are to be found embodied in the struggle 
which preventive medicine in general has 
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always faced. The unwillingness of the 
parent, which is frequently an insur- 
mountable barrier to preventive work, 
is grounded in sentimental fear of the 
unknown. The objections of physicians and 
of other thoughtful and disinterested per- 
sons may be summarized as follows: 

1. The work is of an experimental type 
and is of necessity without adequate 
control tests. 

2. The number of cases is limited. 

3. Most of the work is recent, not 
permitting of conclusive opinions. 

4. Failure definitely to establish etiologic 
relationships. 

5. Personality changes are due to faulty 
environment rather than to faulty devel- 
opment. 

We summarize our replies as follows: 

1. We agree that the work is without 
adequate controls, appreciating the fact 
that children cannot be handled as labora- 
tory animals. 

2. Cases are limited. Few children find 
their way into the office of a gastroentero- 
logist. Forty-one children and adolescents 
have been studied and found to have 
enteric dysmorphism. Of these 35 exhibited 
personality changes. Twenty-three have 
been operated upon during the past ten 
years. 

3. Of the 23 operated upon 10 are over 
five years postoperative, 2 over four, I over 
three, 2 over two, 4 over one year, and 4 
over six months. 

4. Postoperative clinical improvement 
in subjective symptoms Is at best an index 
of doubtful value in studying the relation 
between cause and effect and the small 
number of cases necessarily places this 
report in the form of a protocol. Of the ro 
children operated upon more than five 
years ago 7 were living when last heard 
from. Of the 3 who died, one, an institu- 
tional case of low-grade mentality, failed 
to recover from the anesthesia. Another of 
similar type died about a year after 
operation without any personality im- 
provement. Both of these children were 
congenital defectives and should not have 
been operated upon. The third child died 
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of pneumonia two years after operation, 
having shown great improvement in per- 
sonality. In the 7 living children there 
have been degrees of improvement varying 
from complete to partial restoration of 
personality. Of the 2 operated upon four 
years ago 1 died ten months after opera- 
tion, somewhat improved in personality. 
The other was improving when last heard 
from. The 1 child of the three-year group 
is distinctly improved. The 2 children of 
the two-year group are symptomatically 
arrested. The 4 children of the one-year 
group have also experienced entire sympto- 
matic relief. Of the 4 children in the six- 
months group one was accidentally killed 
a month ago. In all of these children now 
living, symptomatic relief has been per- 
manent to date. 

5. Faulty environment was obviously 
not the basic element in the causation 
of any of these personality alterations. 
In nearly every instance the parents 
were exceptionally intelligent and had 
given their children the best and most 
up-to-date care. The intelligence of the 
parents is attested by their courage in 
subjecting their children to surgical 
intervention. 

Prevention of colonic degeneration based 
upon surgical therapeusis is obviously 
the keynote in the treatment of such cases 
as are herewith cited. The writers are not 
pediatricians, but their interest in children 
is no less keen, and it seems to them that 
the field of gastroenterology should know 
no limitations of age on the one hand or 
of specialization on the other. We firmly 
believe that the groundwork for many 
forms of chronic disability is laid down 
during intrauterine life, that it can be 
found in early childhood, and that the 
gastroenterologist is certainly better fitted 
than the pediatrician or the psychologist 
to discover and to correct these funda- 
mental abdominal defects. He should 
be more frequently employed as a con- 
sultant. We do not believe in the dictum 
that the insane must be left to the psychia- 
trist, the epileptic to the neurologist, or 
the child exclusively to the pediatrist. 


PEPTIC ULCER WITH HICCOUGH* 


Joun P. Sawyer, M.D. 


CLEVELAND, OHIO 


ISS C., a teacher, aged twenty-three, 
M of much less than average height 

but well proportioned and vigorous, 
not hyposthenic, came to me _ hiccoughing 
every few seconds, the violence of the spasms 
jerking apparently the whole body more than 
in any case I remember to have seen. She 
stated no previous illness, but had noticed 
two weeks before a little difficulty in swallow- 
ing, becoming slightly painful, and then hic- 
cough began, all symptoms increasing steadily 
to the time of examination. There had been 
no vomiting, no hemorrhage, no tenderness 
to pressure in the epigastrium. There was 
no pain other than in swallowing. 

At first the hiccough was only occasional, 
without relation to taking of food. With 
increase of pain and hiccough she became 
afraid to eat, and had lost weight rapidly. 
No hiccough occurred during sleep and none 
until she attempted to eat breakfast when 
the first swallows developed the symptoms. 

A No. 28 tube, introduced with great care, 
passed easily to the cardia where it was stopped 
1414 inches from incisors. No force or effort 
was made to overcome the resistance, yet on 
withdrawal of the tube its tip brought a little 
thick, clear mucus with a very slight trace of 
blood. 

The patient was sent to the hospital, and 
roentgenographic study made by Dr. West 
who reported that “thin barium mixture, 
used first for fluoroscopy, showed cardiospasm 
during ingestion of one glass of mixture. Violent 
contraction of left diaphragm whenever barium 
began to pass the cardia, while the first 
swallows were being ingested. A_ certain 
amount of barium would be held in the esopha- 
gus, but there was no dilatation of it. 

“The stomach was normal in size, position 
and contour. A normal duodenal bulb was 
visualized. 

“‘A six-hour examination showed no gastric 
retention. 

“‘Re-examination was made the next day, 
using a thick barium mixture which passed 
with difficulty through the cardia, and violent 
diaphragmatic spasms were immediately 
brought on. The thick barium was retained in 


the cardiac end of the stomach, apparently due 
to a spasm of the gastric wall which was not 
seen when using the thin barium mixture. 

“None of the thick barium remained in an 
ulcer crater, but in one of our films the cardiac 
orifice of the esophagus is rather irregular 
in outline. We believe there is an ulcer at the 
cardiac end of the esophagus just within the 
stomach.” 

A strict Leube treatment was instituted. 
Hiccough ceased at the end of the first day 
and remained absent till we began solid food. 
Its brief recurrence yielded to abstinence and 
the resumption of finely divided foods in soft 
form. 

The patient left the hospital January 21, 
after seven weeks under treatment there 
completed in my absence by my colleague, 
Dr. Oldenburg. She resumed her work and 
reported February 22 having gained 15!» 
pounds in the month to as much as she ever 
weighed and having experienced no discomfort, 
but she was directed to prepare all foods 
carefully in soft, finely subdivided fashion. 


The case may be of interest as an acute 
ulcer producing an unusual symptom- 
complex, and affording a glimpse into the 
behavior of diaphragm and stomach in 
hiccough apparently due to an acute 
lesion at a point favorable for examination. 

The stimulus evoking the reaction 
seemed due not simply to an existing 
lesion somewhere in the gastric wall 
irritated by a foreign substance passing 
over it, nor to active pain due to the 
existence of the lesion, but to that lesion 
being so situated that the muscular 
contraction in deglutition caused irritation 
of the vagus and phrenic terminations 
involved in the lesion. (For a discussion of 
the nerves in relation to the stomach and 
esophagus I would refer the reader to 
the excellent article by Friedenwald and 
Levy! covering the subject of hiccough.) 

1 Friedemwald, J. and Levy, M. Hiccough. M. J. and 
Rec., 119: 140-143, 1924. 
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ADDRESSES 


DR. EDWARD JENNER WOOD* 


Jutius FriEDENWALD, M.D. 


BALTIMORE 


N the death of Dr. Edward Jenner 

Wood this Association has lost one 

of its most distinguished and talented 
physicians. Dr. Wood was born on July 
12, 1878 in Wilmington, N. C. and died of 
cardiorenal disease on September 16, 1928. 
He was the'’son of Dr. Thomas Fanning 
Wood, a prominent physician of Wilming- 
ton, N. C., the originator and organizer 
of the North Carolina State Board of 
Health; a president of the State Medical 
Society and Editor of the North Carolina 
Medical Journal. Dr. Edward Jenner 
Wood graduated from the University of 
North Carolina with the degree of s.B. in 
1899 and studied medicine at the Univer- 
sity of Pennsylvania graduating from that 
institution in 1902. He was elected presi- 
dent of the North Carolina Medical 
Society in 1910 and a member of the 
North Carolina Board of Health in 1912 
serving in this capacity for a term of 
six years. Following this he became inter- 
ested in tropical medicine and continued 
his studies in London receiving the ap- 
pointment of Assistant in Tropical Medi- 
cine at Guy’s Hospital. He remained there 
during 1919 and 1920 receiving the degree 
of Doctor of Tropical Medicine at the 
Royal College of Physicians and Surgeons 
in London in 1920. Dr. Wood was the 
first physician in North Carolina to 
recognize the danger of pellagra to this 
state and published a treatise on this 
disease in 1912. In addition, he was the 
author of many scientific papers, contrib- 
uting the article on pellagra in Osler’s 
Modern Medicine and on sprue in Nelson’s 
Loose Leaf Living Medicine and was 
internationally known for his researches 
in these diseases. He has made many 


scientific contributions to the important 
medical journals of this country. He was 
elected a member of the Association of 
American Physicians in 1917 and of the 
American Gastro-Enterological Associa- 
tion in 1925. 

Dr. George M. Cooper in the Memorial 
Number of Southern Medicine and Surgery 
of December, 1928 dedicated to Dr. Wood 


and his father, remarks: 


No man ever graced the profession of medi- 
cine in North Carolina with any greater credit 
to himself and to the greatest ideals of the 
profession than Edward Jenner Wood. He 
never spared himself. He was always ready 
and anxious to serve his sick and suffering 
fellow-humans. He evidently inherited his 
father’s fine scientific mind, and when he 
undertook the study of any subject he did 
it with a thoroughness that is seldom seen in 
the votary of any profession. In this respect 
he reminded his friends of men like Pasteur 
and Osler. His greatest contribution to scien- 
tific medicine in North Carolina was his pro- 
found knowledge and his intensive study of 
such diseases as pellagra and sprue. He spared 
no pains or efforts to gather information any- 
where in the four corners of the earth that he 
might obtain it. Very few men, after gaining as 
fine a start as he did in the practice of medicine 
following his graduation and location in 
Wilmington, would have pulled up stakes, so to 
speak, and spent months and months in 
further study in Europe, as he did, in order 
to gain more information for his life work. 
He also inherited his father’s literary taste. 
He was the author of a book on pellagra which 
was a pioneer work of its kind in the United 
States. 


Dr. Wood was a physician of high 
scientific attainments and ideals, modest, 
unselfish, always ready to lend assistance 
to physicians and patients alike. He was a 
*Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 1929- 
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leading consultant in North Carolina 
for some years, wielded a strong influence 
for good not only in his own community 
but throughout a considerable part of 
the south. His loyalty to his profession, 
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his devotion, and self sacrifice to his 
patients, his high scientific ideals will 
long be remembered and should be an 
inspiration to every member of this 
Association. 


JACOB FUHS* 


ALBERT F. R. ANDRESEN, M.D., F.A.C.P. 


BROOKLYN 


ACOB FUHS, dean of Brooklyn gastro- 
enterologists, an early member of 
American Gastro-Enterological Associ- 

ation, one of its most loyal supporters, 
and a most conscientious attendant at its 
meetings, was born in the village of 
Ellbogen, in Bohemia, about 15 miles 
from Carlsbad, on December 17, 1849. He 
often called attention with pride to the 
fact that at this village was built the 
first suspension bridge in the world. 
Even as a boy he suffered from abdominal 
pains and walked regularly to Carlsbad 
to get relief by drinking its waters. In 
1866, during the Austro-Prussian War, 
the little village was the scene of a battle, 
and was captured and practically de- 
stroyed by the Prussians. The Fuhs family 
then migrated to Bridgeport, Conn., but 
young Jacob stopped at New York City, 
supporting himself by tutoring in German 
and mathematics. Being adept at drawing, 
he also obtained a position with an archi- 
tect, and later designed the cupola of the 
Temple Emanu-el, still one of New York’s 
much admired edifices. 

In 1872 he entered the College of 
Physicians and Surgeons, graduating in 
1875, and for two years thereafter was 
the office and Roosevelt Hospital assistant 
of Sessenden Otis. Not caring particularly 
for genitourinary work, in 1877 he opened 
an office in Williamsburg, Brooklyn, where 
he rapidly built up a large general practice, 
becoming early connected with St. Catha- 


rine’s Hospital, a connection which only 
ended with his death. 

In 1892, after fifteen years of strenuous, 
unselfish endeavor, and feeling the need 
of a rest, Dr. Fuhs went to Europe, and 
for one year did postgraduate work succes- 
sively in Berlin, Vienna, Wurzburg, Frei- 
burg and Jena. Among his teachers and 
friends were Senator, Nothnagel, Leyden, 
von Leube and Ewald, and his interest in 
the work of the latter two men developed in 
Dr. Fuhs a great interest in gastroentero- 
logy, which henceforth became his hobby. 
He was Brooklyn’s first gastroenterologist. 

In 1893 and 1894, Dr. Fuhs made what 
were probably the first fractional gastric 
analyses in this country. To facilitate the 
passing of a tube every fifteen minutes for 
two hours, he invented a flat stomach 
tube, the shape of the esophagus, and 
patients were often wont to say that they 
scarcely knew when the tube was inserted 
or removed. 

In 1894 Dr. Fuhs organized the staff 
of the German Hospital, now the Wyckoff 
Heights Hospital, becoming its chief intern- 
ist, and later, to the end of his life, a 
consultant. In 1906 he organized the 
staff of the Jewish Hospital and likewise 
maintained his connection with this insti- 
tution to the end. He was also consultant 
to many Brooklyn hospitals and for years 
taught gastroenterology in the Long 
Island College Hospital. 

In 1907, the cause of Dr. Fuhs’s old 


* Read at the 32nd Annual Meeting, American Gastro-Enterological Association, Atlantic City, May 6-7, 1929. 


5 

e 

a 


576 American Journal of Surgery 
abdominal pains was found to be a lesion 
of the transverse colon, at first called a 
carcinoma, but later correctly diagnosed 
by Schlesinger of Vienna as a perforating 
ulcer of the tranverse colon, which give 
him occasional attacks of partial obstruc- 
tion. Diabetes also developed, but in 
spite of his physical infirmities Dr. Fuhs 
maintained a clear mentality, and con- 
tinued to see patients regularly until an 
attack of angina pectoris (coronary throm- 
bosis), followed rapidly by myocardial 
insufficiency and pulmonary edema, caused 
his death within a period of two weeks, on 
September 18, 1927. 

Dr. Fuhs was ever a student, even out- 
side the field of medicine. He regularly 
read many foreign and American journals. 
He had a standing order with publishers 
to send him every new book in the field 
of internal medicine. As late as 1923 he 
took a course in hematology with Naegele 
in Zurich. 
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His kindness, his tact, his unselfish 
devotion to his work, made him beloved 
by all who came in contact with him. A 
sweet and friendly disposition made him a 
host of friends, and among his intimates 
were Jacobi, Skene, Fowler, Jewett and 
Bull. Always modest and unassuming, 
seeking no credit for himself and never 
criticizing the work or opinions of others, 
yet Dr. Fuhs was almost to the day of 
his death recognized as one of Brooklyn’s 
foremost consultants. In 1925, the medical 
profession of Brooklyn gave a large ban- 
quet in honor of Dr. Fuhs’s fifty years of 
practice, and many prominent men in 
and out of the profession vied with each 
other in eulogizing him. His funeral was 
the occasion of a great outpouring of 
Brooklyn’s most prominent citizens. 

By his death, the American Gastro- 
Enterological Association lost one of its 
old, distinguished members, an ardent 
supporter and a loyal friend. 


JOSEPH SAILER* 


Davip RIESMAN, M.D., 


SC.D. 


PHILADELPHIA 


OSEPH SAILER was born in Phila- 
delphia on October 1, 1867, and died 
in his home on the last day of the 

year 1928. Descended from a family long 
prominent in the financial affairs of the 
city, he was destined for a banking career. 
But despite considerable paternal pressure 
he chose medicine as his life’s work, a 
most fortunate choice. At the early age of 
eighteen he received the degree of Bachelor 
of Philosophy from the University of 
Pennsylvania and from the same school 
the degree of Doctor of Medicine in 1891. 

After graduation he served as intern in 
the Presbyterian Hospital and in the 
Philadelphia General Hospital. In the 
latter he came under the stimulating 


influence of John Guiteras, Professor of 
Pathology in the University and Patholo- 
gist to the Hospital, who aroused in Sailer 
as he did in most of us a deep interest in 
morbid anatomy. After completing his 
internship in the Philadelphia General 
Hospital Sailer spent three years of study 
in Europe, principally in Zurich, Paris 
and Vienna, devoting special attention to 
neurology and pathology. This latter 
branch was then and is I believe even yet 
the best portal of entry into clinical 
medicine. When Simon Flexner succeeded 
Guiteras as Professor of Pathology in the 
University, he appointed Sailer demon- 
strator of morbid anatomy. Sailer probably 
would have continued in that field had 
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it not been that the position of visiting 
physician in hospitals and close association 
with the late John H. Musser, one of the 
leading clinicians of that day, had awak- 
ened in him a passionate love for medical 
practice. When the moment came for a 
choice between the two careers he did not 
hesitate and chose the clinic in preference 
to the laboratory. But he never lost his 
interest in scientific medicine and endeavy- 
ored to combine the two branches of 
medicine at the present time often so widely 
separated, namely, the scientific and the 
practical. 

Upon resigning his position in the patho- 
logical department he was made instructor 
in clinical medicine. He rose rapidly, be- 
coming first associate, then assistant pro- 
fessor, and in 1912 professor of clinical 
medicine, a position he filled at the time of 
his death. He did his teaching in the 
Philadelphia General Hospital and most 
of his research was done there, although for 
a time he worked in the Pepper laboratory 
with a group of men who were then intro- 
ducing into medicine in Philadelphia, and 
for that matter in America, the laboratory 
spirit. 

As many of his productions at this time 
were in the field of gastroenterology, he 
was naturally the one chosen to fill the 
newly created chair of that branch in the 
Philadelphia Polyclinic. He was I think 
the second man to take up gastrointestinal 
diseases as a speciality in our city. 

Sailer’s connection with the American 
Gastro-Enterological Association dates 
back to 1907. During the twenty-one years 
covered by his membership he read a 
number of valuable papers before the 
Association and published many more 
that were read before other bodies. His 
article on “‘Linitis plastica” is a classic. 
It would carry me too far to mention all 
of his papers on gastrointestinal subjects, 
but perhaps those on cecum mobile, on 
chronic and acute pancreatitis, on achylia 
gastrica, his studies on the ferments of 
the stomach and upon the commercial 
varieties of pepsin, and his monographs on 
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diseases of the stomach and intestines 
and on visceroptosis will be remembered 
as outstanding contributions. In the prep- 
aration of some of these articles he had 
the help of Farr, Schnabel, Lueders, 
Eiman, Lucké, and Speese, young men 
whose interest in gastroenterologic sub- 
jects he had awakened. 

The American Gastro-Enterological As- 
sociation honored him by electing him 
President in 1921. His presidental address 
is brief and deals with the commercial 
ferments and their doubtful utility, 
although he reports a case in that address 
in which pancreatin in glutoid capsules 
seemed to have had a surprising effect 
upon pains produced by a stone in the 
pancreas. 

Sailer’s last official act was to preside 
over the Section on Gastro-Enterology 
of the American Medical Association at 
the Minneapolis meeting. For his address 
as chairman he chose the life of William 
Brinton, the pioneer specialist in gastro- 
intestinal diseases. 

No one who remembers the American 
Gastro-Enterological Association’s ban- 
quiet in 1923, can have forgotten Sailer’s 
delightful personal account of his interest 
in travel and exploration, in Ghengis 
Khan, the great Mongol conqueror, and 
his incidental reference to the versatile 
Thomas Young, physician, physicist, 
Egyptologist and expert dancer. 

It would be a mistake to think of Sailer 
as a gastroenterologist; his medical interests 
were too wide for such a classification. 
He did much in neurology, in general 
clinical medicine, and toward the latter 
years of life in cardiology. He was a 
founder of the Philadelphia and of the 
American Heart Association and until his 
final illness was the chief promoter 
of the Children’s Heart Hospital in 
Philadelphia. 

During the War he served first as physi- 
cian of the Base Hospital at Camp Wheeler 
and then as medical consultant to the 
Vichy area in France. His conscientious 
work in these positions brought him many 
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admirers who followed his after-the-war 
career with friendly interest. 

Practice both private and consulting 
came to Sailer in abundance. Unfortunately, 
like many successful men in our profession, 
he never spared himself and would drag 
his weary body to a consultation when 
the slightest self-interest would have justi- 
fied a refusal. There was something ascetic 
in his make-up. 

As a teacher Sailer commanded the 
respect of the students in an unusual 
degree. His thorough knowledge of medical 
literature and his vast experience made 
his lectures important events in the life 
of the students of the University of 
Pennsylvania. 

Although a year my senior in medicine 
our services as interns in the Philadelphia 
Hospital overlapped. The friendship we then 
formed was renewed when we became near 
neighbors on Sixteenth Street. Whenever 
we had a little leisure we would be together. 
Once or twice a week, usually after eleven 
at night, we would play a game of chess at 
either his or my office. In order not to 
awaken the household a knock at the 
front window of the lower story was the 
agreed signal that the play might begin. 
With characteristic thoroughness Sailer 
had mastered the game so well that I sel- 
dom emerged as victor. But by and by his 
knock grew rarer and rarer. I began to 
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suspect another game was absorbing his 
interest. My surmise was correct for in 
February, 1901, he married a charming 
young lady, Mary Lowber Strawbridge. 
The union was blessed with ten children 
of whom seven are living. 

Sailer was one of the first of the clinicians 
to break through the Philadelphia tradition 
of having home and office together by 
removing the latter to an apartment house 
on South Eighteenth Street. 

Of Sailer’s personality it is scarcely 
necessary to speak; it is still vivid in our 
minds. He was of good height, square- 
shouldered, dignified of mien and with a 
shock of jet black hair that defied the 
flight of time. His interests were not 
limited to medicine. He was thoroughly 
at home in modern literature, especially 
that of exploration and travel and was 
also a well known authority on etchings of 
which he had at the time of his death a 
very fine collection. The sale of these 
etchings and of his library by Stan. V. 
Henkels was an important event in the 
cultural life of Philadelphia. 

In Joseph Sailer the American Gastro- 
Enterological Association has lost more 
than a mere member, it has lost an 
influence for progress and an inspiration 
to higher ideals. His name will live in our 
annals and in the annals of American 
medicine. 


HERBERT SWIFT CARTER* 


ARTHUR FREEBORN CHACE, M.D. 


NEW YORK 


member of the American Gastro- 

Enterological Association since 

1920, died in October 1927, at the age of 

fifty-eight, following an operation for 
peptic ulcer. 

Since a gastric hemorrhage in 1912, 


SWIFT CARTER, a 


he had submitted to four abdominal 
operations, and had exhausted every re- 
source known to medicine and surgery 
for the alleviation of his suffering. 
Many of us remember him at our 
session in this room two years ago sitting 
with a thermos bottle beside him and 
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leaving the meeting at half-hour intervals 
to take warm milk for the relief of his pain. 

In spite of constant suffering during the 
last fifteen years of his life, he made valu- 
able contributions to Gastroenterology. 

He was a graduate of Princeton Univer- 
sity and of the College of Physicians and 
Surgeons, did postgraduate work in 
Germany and afterward became assistant 
in pathology at Cornell Medical School. 
In later years he did most of his work 
at the Presbyterian Hospital of New York 
City, and was consulting physician to 
several large hospitals as well as clinical 
professor of medicine at Columbia Univer- 
sity. He made many contributions to 
the literature of nutrition and dietetics. 
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His greatest desire was to relieve the 
sufferings of those afflicted with gastro- 
intestinal diseases. 

There is a definite movement on foot, 
initiated by Doctor Carter’s friends, to 
raise a fund to establish at the College 
of Physicians and Surgeons of Columbia 
University, The Herbert Swift Carter Lec- 
tureship in Diseases of the Digestive Tract. 

The untimely death of Dr. Carter 
brought a sense of personal loss to his 
patients and to all those who knew and 
loved him. 

The memory of his simplicity, gentleness 
and fortitude will be cherished by the 
members of the American Gastro-Entero- 
logical Association. 
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I T OR 


IONEER work in methods of com- 

bating the toxicity of cocaine was 

reported by Hofvendahl in 1921.! 
Since that time various contributions to 
this subject?* and to that of reduction 
of the ill effects of procaine have been 
made. Invariably, in the articles cited, 
due credit is given to Tatum and his 
associates. Toward the end of 1928, 
Isenberger, Rowntree and Lundy‘ reported 
on a summer’s combined pharmacologic 
and clinical investigation in this field. 
They used iso-amylethyl barbituric acid. 
A particularly significant outgrowth of 
Lundy’s further work along this line has 
been his experience with sodium _iso- 
amylethyl barbituric acid as a general 
anesthetic.® Stimulated by the work of 
Zerfas and others he used the drug intra- 
venously 273 times to produce all or part 
of the anesthesia required in performing 
most of the common major operations 
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done on human beings. He has found that 
anesthesia is induced quietly; that respira- 
tion is quiet; that there is postoperative 
sleep of from twelve to seventy-two 
hours, and that postoperative nausea 
and vomiting do not occur. Moreover, 
infiltration or regional anesthesia, or anes- 
thesia by inhalation, may be used as an 
adjunct if desirable. Sistrunk® one of the 
surgeons with whom Lundy is associated, 
has made the most extensive use of this 
anesthetic. His patients have said that 
they had no peculiar sensations while 
the drug was being administered and 
that they did not know when sleep came 
on. All to whom the anesthetic has been 
administered have wished to be anesthe- 
tized in the same way if a second operation 
has been necessary. Lundy points out 
possible dangers: fall in blood pressure 
may occur if injection is too rapid; the 
blood pressure may rise during operation; 
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delirium, edema of the lungs, pneumonia 
and inability to raise mucus may follow 
large doses; there is some danger of 
obstruction of the air-way by the tongue 
and of burns from hot water bottles in 
the postoperative period; there is a pos- 
sibility that the necessity of catheteriza- 
tion is increased. However, in the cases 
in which these difficulties have arisen 
there is a question as to how much the 
drug has had to do with them. Moreover, 
with proper preoperative study of patients, 
attention to dosage and rate of injection, 
observation during operation and ade- 
quate postoperative care, it seems that 
these difficulties can be avoided. At all 
events, those who have been most closely 
concerned with the use of sodium iso- 
amylethyl barbituric acid in major surgery 
apparently are confident that they have a 
useful agent. Future progress in this 
field is worthy of attention. 


Editorial 
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We welcome reports from workers who 
have been using the barbiturates in local 
and general anesthesia. 
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“VELPEAU’S BANDAGE” 


VELPEAU,a French surgeon, the son 

of a blacksmith, was born in 1795. At 
one time he was apprenticed to his father’s 
trade. Critics tell us he was not a scientific 
surgeon but won renown by virtue of his 
unceasing labors. We read that Velpeau 
was “a strong, capable, hard-working 
teacher and operator.”’ 

Oliver Wendell Holmes had Velpeau in 
mind when he wrote, “ a good sound head 
over a pair of wooden shoes is a good deal 
better than a wooden head belonging to 
an owner who cases his feet in calf-skin.” 

No doubt one must give his teacher, 
Bretonneau, a large measure of credit for 
Velpeau’s part in medical history. Breton- 
neau, also, was a scientist of parts. He is 
chiefly known for his monograph on diph- 
theria (1826), in which writing he gave 
the disease its present name, and also 
for the fact that on July 1, 1825 he per- 
formed the first successful tracheotomy in 
croup. 

The correspondence between Bretonneau 
and his two brilliant pupils, Velpeau and 
Trousseau, is thought by many apprecia- 
tive students to be the most interesting 
collection since Guy Patin’s. 

Velpeau was surgeon to several institu- 


tions. He was, in turn, surgeon to the 
Hopital St. Antoine (1828-30), La Pitié 
(1830-34), the Charité (1834-67), and 
Professor of Clinical Surgery at the Paris 
Faculty (1834-67). 

He was the author of several important 
works, among which we mention, “Treatise 
on Surgical Anatomy” (1823) (this was the 
first detailed work of its kind), a three 
volume treatise on operative surgery, with 
an atlas (1832) (a work chiefly important 
for its historical data), and “Diseases of 
the Breast” (1854), which takes its place 
as the most important work on the subject 
during his time. 

To the casual student of medicine and 
to the surgeon he is mainly known for his 
bandage, Velpeau’s bandage,—devised for 
retaining the arm, in fracture of the 
clavicle, in such a position that the hand 
rests on the acromion of the sound side 
and the elbow is in front of the xiphoid 
cartilage of the sternum. To others he is 
known for his classical description of the 
characteristic (silver-fork) deformity in 
Colles’ fracture, and for Velpeau’s hernia, 
a femoral hernia in which the intestine Is 
in front of the blood vessels. 

Velpeau, at the age of seventy-three 
years, died in 1867. T.. S. 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 
STALKERS OF PESTILENCE 


W. OLIver, M.D. 


BROOKLYN, N. Y. 


Part II 


ARABIC MEDICINE, THE MEDIEVAL PERIOD €& THE RENAISSANCE 


ANCIENT ARABIC MEDICINE 


HE Islamic physicans of the eighth, 
ninth and tenth centuries a.p. held 
largely to the “humoral theory” ad- 
vanced by Hippocrates and Galen toexplain 
disease, and it is to the Arabs that Europe 
owes the preservation of Greek treasures and 
Greek science. Unfortunately, their Oriental 
fatalism, their contemplative brooding, 
their tendency to resigned submission 
to authority, combined with their religious 
belief that it is sinful to touch the human 
body with the hands, prevented advances 
in medicine that otherwise might have 
been made. In spite of these things, the 
ancient Arabs were the originators of 
algebra, pharmacy and geology, as well 
as important pioneers in certain phases 
of clinical medicine. 
It is with somewhat of a shock of 
surprise that we find Mahomet almost a 
thousand and a half years ago saying: 


Teach science which teaches fear of God; he 
who desires knowledge adores God; when he 
Spreads it, he is giving alms; he who has it 
becomes an object of veneration and goodwill. 
Science protects from error and sin; it lights 
the road to paradise; it guides us through the 


pleasures and pains of life; it is an ornament 
among our friends and a shield against the 
enemy. The memorials of the wise alone endure 
because their great deeds serve as models and 
are repeated by the great minds who follow 
them. Science is the remedy for the infirmities 
of ignorance, a comforting beacon in the night 
of injustice. The study of the sciences has the 
value of a fast; the teaching of them has the 
value of prayer; in a noble heart they inspire 
the highest feelings and they correct and 
humanize the perverted. 


Rhazes (860-932 A.D.) marks a land- 
mark in Ancient Arabian medicine, not 
alone by his clinical acumen, but by his 
originality, as well. Not alone was he 
the first physican accurately to describe 
smallpox, scarlet fever and measles, but 
in his famous and encyclopedic book 
“El Hawi” or“Continens.” he advanced 
the remarkably modern sounding idea 
that fever was not a disease, but that it 
was an evidence that nature was at work 
attempting to effect a cure of the disease 
(23:347). Moreover, Rhazes, and after him 
Avicenna, introduced an entirely new 
conception of the etiology of the acute 
eruptive fevers, smallpox, measles and 
scarlet fever. He taught that they arose 
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by congenital contagion, i.e. were effected 
by a kind of leaven, which exists in the 
blood of the mother and reaches the fetus 
through the placenta. The leaven ferments, 
and the ‘blood, in its effort to purify 
itself, excretes the fermenting material 
through the openings of the glands in 
the skin. Hence everyone is liable to 
contagion. Rhazes mentions among the 
diseases ‘“‘which are transmitted from 
one person to another lepra (elephantiasis) ? 
itch, consumption, and pestilential fever.”’ 
These, he says are infectious “‘when one is 
shut up in a narrow house with those 
afflicted thereby or when one sits upon 
their windward side.” 

That Rhazes was not alone a clinician 
and a theorizer, but an observing experi- 
mentalist, is testified to by the fact that 
when he wished to study the effects of 
mercury he fed some to a monkey, and he 
gives the results of his experiment as 
follows: 


As to pure mercury, I believe it not to be 
very pernicious; it gives rise to intense abdomi- 
nal and intestinal pain, but afterwards leaves 
the body as it entered it, especially if the 
subject takes exercise. I gave it to a monkey 
that.I had at my house and things passed as | 
have said. I noted that he twisted himself 
about, clenched his teeth, and pressed upon 
his belly with his hands. Calomel, and especially 
sublimate, are very dangerous and very active 
poisons. They cause very sharp abdominal 
pains, colic and bloody stools. The emanations 
of mercury give rise to paralysis.*! 


The ‘“‘Almaleki” or “Maliki” (Royal 
Book) of Ali Abbas (who died in 994 A.D.) 
and the “Canon” of Avicenna (980-1036 
A.D.) were encyclopedic volumes on medi- 
cine which were widely used in the schools 
of Europe down to the beginning of the 
eighteenth century. Ali Abbas marked 
somewhat of an advance on Rhazes by 
effecting a rather clean-cut distinction 
between wind-borne diseases and those 
which are simply infectious. Avicenna, 
known as the “Prince of Physicians,” is 
reputed to have died at the age of fifty-six 
years as a result of over-dalliance along 
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the primrose path of pleasure. Yet Avi- 
cenna is said to have written over one 
hundred books on various subjects; his 
wonderful description of the origin of 
mountains entitles him to being called the 
‘Father of Geology;” he was the first to 
describe the guinea-worm; and his “Canon,” 
in which he attempted to reconcile the 
medical knowledge of his time with the 
teachings of Galen and Aristotle, became 
the great fountain head of scientific 
authority during the Middle Ages, not 
alone in the Orient, but in Europe as 
well. Avicenna recognized the contagious- 
ness of leprosy and variola, but he followed 
the Hippocratic school in laying especial 
emphasis upon fermentations of body 
humors and on the corruption of the air 
as the etiologic agents of disease. 

Geber (702-765 A.D.) was a famous 
early Arabian alchemist. Alchemy, often 
referred to as the forerunner of chemistry, 
was really the chemistry of ancient and 
medieval times. To Geber, during the 
course of his search for potable gold, 
is attributed the discovery of nitric acid, 
sulphuric acid and aqua regia. He held 
the opinion that everything is made of 
mercury, sulphur and salt. Moreover, 
accepting the current theory of planetary 
control over the various organs of the body 
(the heart was said to be ruled by the sun, 
the brain by the moon, the liver by Jupiter, 
the spleen by Saturn, the lungs by Mercury, 
the bile by Mars, and the kidneys by 
Venus), he taught that the seven planetary 
metals: gold, silver, tin, copper, quick- 
silver, iron and lead had a specific curative 
action upon these respective organs, sub- 
ject to the will of the stars. It is interesting 
to observe that Paracelsus, as late as the 
sixteenth century, not alone gave a new 
direction to alchemy by his insistence 
that its proper function was the finding of 
new medicines rather than the making of 
gold, but was a staunch adherent of 
Geber’s ideas. 

Affording an interesting sidelight upon 
the behavior of Arabian physicians of 
his day, is the following quotation” from 
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Prascianus, who lived during the latter 
half of the fourth century and the first 
half of the fifth century .p. 


As the patient lies on his bed prostrated by 
the severity of the disease, there quickly comes 
into the room a crowd of us physicians. No 
feeling of sympathy for the sick man have we, 
nor do we realize how important we all are in 
the presence of these forces of nature. Instead 
we struggle to the utmost of our ability to 
obtain charge of the case; one depending for 
success on his powers of persuasion, a second 
on the strength of the arguments which he is 
able to bring forward, a third on his readiness 
to agree with everything that has been said, 
and the fourth on his skill in contradicting the 
opinion of everybody else. And, as this quarrel 
goes on, the patient continues to lie there in a 
state of exhaustion. “For shame!” Nature 
seems to say, ““you men are an ungrateful lot! 
You do not even permit the patient to die 
quietly; you simply kill him. And then, more- 
over, you accuse me of not furnishing sufficient 
means of effecting a cure. Illness is certainly 
a painful affair, but I have provided plenty of 
remedies. Poisons, I admit, are hidden in some 
of the plants, but the healing agents which may 
be extracted from them are much more numer- 
ous. Away then, with your angry disputes and 
vour self-glorifying chatter; for in these are 
not to be found the remedial agents which I 
have bestowed upon man, but rather in the 
powerful forces which reside in the seeds, 
fruits, plants and other objects which I have 
created in his interests.” 


And indicative of Mohammedan practice 
at a considerably later date, toward the 
end of the fourteenth century, the period 
usually assigned for the composition of 
the “‘Arabian Nights,” we take the follow- 
ing description from Garrison :** 


The Arabian physician, whose professional 
importance was gauged by the height of his 
turban and the richness and length of his 
sleeves, was usually an astrologer and a magi- 
cian, who regarded the heart as “‘the prince of 
the body,” the lungs as the fan of the heart, 
the liver as the guard of the heart and the 
seat of the soul, the pit of the stomach as the 
seat of pleasure and the gall-bladder as the 
seat of courage. 
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Ibu al Khatib (1313-1374 A.pD.), writing 
of the plague and its prophylaxis, advised 
“fa disinfection of the circumambient air 
by good, clean smells, by flowery perfumes, 
etc.” and “the avoidance of the places 
where one may expect corruption from 
those sick and dead of the disease, their 
clothes, vessels and utensils, avoidance of 
entry into an infected house or of approach 
to the neighborhood of the sick, or, if 
this be impossible, the visit must be rapid 
and accompanied by every precaution.” 


THe Periop (1096-1438) 


During the Medieval Period, reason- 
ing in medicine was largely formal and 
deductive; instead of questioning nature, 
argument and dialectic subtleties were the 
order of the day. “Logic, which for us 
is but a drill, and, like all drills, a little 
out of fashion, was for the Middle Ages a 
means of discovery, nay, the very source 
of truth . . . The dialectically irresistible 
was the true.’’*4 

Galen’s teachings held almost absolute 
and sacred sway, whereas there was an 
almost complete neglect and ignorance 
of the teachings of Hippocrates, From the 
time of Galen up to about the eleventh 
century, when the medieval schools of 
medicine began to arise, progress in 
scientific thought had been almost nil. 
The effect of Christianity becoming the 
State religion had been to stifle science; 
for pagan magic had been substituted 
priestly laying-on of hands and exorcism, 
and for pagan superstition had _ been 
substituted Christian prayer. The Middle 
Ages inflicted medicine with theologi- 
cal chemistry, and belief in sorcery, 
demoniacal influences and the stars was 
general. Probably as a result of the fact 
that most of the Fathers of the Christian 
Church rejected earthly means of healing, 
faith in the power of saintly relics to heal 
disease grew to such an extent that, 
during the sixth century a.p. such faith 
had become almost universal. So great 
was the effect produced upon the minds 
of the people by the public display of 
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such objects as bones of saints, portions 
of their gravestones, etc., that many 
marvelous cures were reported as the 
result of such displays. With the rise of 
the School of Salerno, around the year 
1000 A.D., and the School of Montpellier 
(1220 A.D.) a little light was brought into 
European medicine, but only enough to 
accentuate the prevailing darkness. 

The thirteenth century witnessed the 
emergence of three great scientific figures, 
Theodoric, Mondeville and Roger Bacon, 
intellectual pioneers who, although they 
did not greatly influence contemporary 
thought, became living beacons who 
pointed the road along which modern 
medical science has gone. 

Theodoric and Mondeville. Teodorico 
Borgognoni, 1205-1296 a.p., Bishop of 
Cervia, and Mondeville (1260-1320 A.D.) 
were surgeons who strongly contradicted 
the Galenic dogma of “laudable pus.” 
How advanced they were is indicated by 
the fact that they, with the exception of 
Paracelsus, were the only opponents of this 
pernicious dogma until Lister (1865). 
Theodoric said: 


For it is not necessary, as Roger and Roland 
have written, as many of their disciples teach, 
and as all modern surgeons profess, that pus 
should be generated in wounds. No error can 
be greater than this. Such a practice is indeed 
to hinder nature, to prolong the disease, and 
to prevent the conglutination and consolidation 
of the wound. 


And Henri de Mondeville staunchly 
advocated the prevention of suppuration 
by simple cleanliness. Some of his utter- 
ances are well worth remembering, not 
alone for their common sense, but as well 
for their caustic wit: 


God did not exhaust all of his creative power 
in making Galen . . . Many more surgeons 
know how to cause suppuration than to heal 
a wound . . . Keep up your patient’s spirits 
by music of viols and ten-stringed psaltery, 
or by forged letters describing the death of 
his enemies, or by telling him that he has been 
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elected to a bishopric, if a churchman... 
Never dine with a patient who is in your debt, 
but get your dinner at an inn, otherwise he 
will deduct his hospitality from your fee.”° 


Roger Bacon was born about 1210 A.D. 
in England, in the hamlet of IIchester, 
Somersetshire, and received his early 
training at Oxford. At the age of thirty 
he went to Paris to study, and after seven 
years of most painstaking study of the 
various branches of learning he received 
the doctor’s degree. His fondness was 
particularly for mathematics and chemis- 
try and physics. His discoveries in optics 
particularly (he is credited by many as 
being the discoverer of spectacles) were 
pronounced by his contemporaries works 
of the Devil and he was subjected to 
persecution, punishment and deprivation. 
Finally, in 1266, Pope Clement rv granted 
him a dispensation, under a vow of ab- 
solute secrecy, to continue his researches 
unhindered. He died in 1294. 

Bacon wrote very little on medicine 
and he attributed a false importance to 
astrology, going so far as to say that 
astrology is the best part of medicine. 
His numerous and varied writings pro- 
claim him, however, a most advanced 
scientific thinker. Living in an age when so 
much of the current “‘knowledge” was 
merely a specious cloak that hid funda- 
mental ignorance, he wrote: “The four 
obstacles to knowledge are authority, 
prejudice, habit, and a false conceit of 
knowledge.” Worthy of being inscribed 
on the facade of every modern scientific 
laboratory are his words: “‘ Experiment is a 
firmer and more trustworthy basis of 
knowledge than argument.” And where 
in all literature, will one find a finer de- 
scription of the true man of research, than 
is to be found in the words written by 
Roger Bacon concerning his friend Peter 
of Maricourt? 


One man I know, and one man only, who 
can be praised for his achievements in this 
science. Of discourses and battles of words 
he takes no heed . . . What others strive to 
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see dimly and blindly, like bats in twilight, 
he gazes at in the full light of day, because he 
is a master of experiment. Through experi- 
ment he gains knowledge of natural things, 
medical, chemical, indeed of everything in 
the heavens and earth . . . As for reward, he 
neither receives nor seeks it. If he frequented 
kings and princes he could easily find those who 
would bestow on him honors and wealth. Or, if in 
Paris, he would display the results of his 
researches, the whole world would follow him. 
But since either of these courses would hinder 
him from pursuing the great experiments, in 
which he delights, he puts honour and wealth 
aside, knowing well that his wisdom would 
secure him wealth whenever he chose. 


Bacon then goes on to say: 


The wiser men are, the more humbly will 
they submit to learn from others; they do not 
disdain the simplicity of those who teach 
them; they are willing to lower themselves to 
the level of the husbandman, of poor women, of 
children. Many things are known to the simple 
and unlearned which escape the notice of the 
wise. I have learned more important truths 
beyond comparison from men of humble 
station, who are not named in the schools, 
than from all the famous doctors. 


During the Medieval Period, Europe 
was swept with plagues and epidemics of 
wider variety and greater severity than 
it has known before or since. The earliest 
of the great medieval pandemics were 
leprosy, ergotism (857 A.D.), scurvy (1250), 
influenza and “‘dancing mania” (epidemic 
chorea); the most terrible were the Black 
Death (bubonic plague) and_ syphilis. 
These diseases were variously attributed 
to comets, astral influences, to storms, 
the failure of crops, the sinking of moun- 
tains, the affects of drought or inundation, 
swarms of insects, poisoning of wells by 
the Jews and other absurd causes. Syphilis, 
in addition to these causes, was attributed 
to intercourse of a leper with a prostitute 
(Monardi and Paracelsus), poisoning of 
the wells by the Spanish viceroys of Naples 
(Fallopius) or to human flesh eaten by 
the French for ordinary meat (Fioravanti). 
Of leprosy, the following passage occurs 
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in the Luneburger Chronik, as paraphrased 
by Heinrich Heine:** 


Living corpses, they wandered to and fro, 
muffled from head to foot; a hood drawn over 
the face, and carrying in the hand a bell, 
the Lazarus-bell, as it was called, through 
which they were to give timely warning of their 
approach, so that everyone could get out of the 
way in time. 


Of the Black Death, the great pandemic 
of bubonic plague which devastated 
Europe in 1348, the following account is 
given by a contemporary writer: 


Shrift there was none; churches and chapels 
were open, but neither priests nor penitents 
entered—all went to the charnel-house. The 
sexton and the physician were-cast into the 
same deep and wide grave; the testator, and 
his heirs and executors were hurled from the 
same cart into the same hole together. 


And during the epidemic of St. Vitus’ 
dance, which appeared in Europe in 1374, 
throngs of from 200 to thousands of 
convulsionaries went from town to town, 
contaminating others with the chorea 
from which they were suffering. And after 
the Black Plague of the Middle Ages, 
bands of flagellants went about Europe, 
singing hymns of penitence and imposing 
mortification upon themselves to appease 
the wrath of heaven. 

During the twelfth and thirteenth cen- 
turies the study of the pulse and examina- 
tion of the urine formed the basis of the 
practical teaching in such medical centers 
as Salerno. The urine was examined in the 
morning; if it was of a lemon yellow color, 
bile predominated; if it was thick and red, 
blood predominated; phlegm predominated 
if it was thick and white; and atrabile 
if it was simply white. A urine which was 
in a medium condition between these 
four indicated a perfect state of health. 

It should be noted that in the beginning 
of the fourteenth century human dissect- 
ions were made at the Universities of 
Padua and Bologna, and thereby gradual 
knowledge of anatomy was gained, which 
culminated in the monumental researches 
of Vesalius. 
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THE PERIOD OF THE RENAISSANCE. 
THE REJUVENATION OF SCIENCE 
(1438-1600) 


During the Renaissance certain scientific 
figures arose as though in affirmative 
answer to the utterances of Roger Bacon. 
Of the scientific path-breakers of this 
period, peculiar eminence rightfully belongs 
to four men: Paracelsus, Fracastorius, 
Vesalius and Pare. 

Paracelsus (1493-1541). There are few 
more intriguing figures in the whole 
history of science than Paracelsus, or 
Aureolus Theophrastus Bombastus von 
Hohenheim, as his full name reads. A 
Swiss mountaineer, son of a physician, 
friend of barbers, executioners, gypsies, 
midwives and fortune tellers, he had an 
intractable liking for low company. As 
he says in one of the many treatises 
which he wrote: 

By nature, and also owing to the kind of 
people with whom I associated in my youth, 
I am not of a finely-spun texture . . . We were 
not nourished with figs and white bread, but 
with cheese, milk, and black bread, food that 
does not make delicate lads . . . They say of 
me that I lead people astray, that I am pos- 
sessed of a devil, that I am a sorcerer, and that 
I am a magician. Whatever truth there may 
be in these charges, one thing is certain: 
You are all of you unworthy to unloose the 
latchets of my shoes. 


In another connection, he once wrote: 
““My poverty was thrown in my face by a 
Burgomaster who had perhaps only seen 
doctors attired in silken robes, never 
basking in tattered rags in the sunshine. 
So it was decreed I was not a physician.” 

In Paracelsus the teaching of Galen 
met its first great enemy. In fact, the 
consuming ambition of Paracelsus’ life 
was to overthrow the Galenic idol and 
it is not at all surprising to find him in 
1527 signalizing his appointment as city 
physician of Basel by publicly burning 
the works of Galen and Avicenna and 
protesting that his shoebuckles were more 
learned than these famous authors of 
antiquity. A year later, a quarrel over fees 
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forced him to flee the city; he then wan- 
dered and practiced medicine all over 
Germany and died, according to his 
enemies, in 1541, at the age of forty-eight, 
from the effects of injuries received in a 
tavern brawl in Salzburg. 

Before entering upon a _ description 
of his ideas concerning the nature of 
disease, and before attempting an analysis 
of his actual accomplishments, it will be 
illuminating to consider the peculiar 
method of acquiring knowledge which 
Paracelsus advocated and practiced. In 
the first place he attached no value to 
mere scholarship; scholastic disputations 
he utterly despised with the wholehearted 
ardor of his intolerant nature. All medical 
traditions and all medical “authorities” 
except Hippocrates, of whom he spoke 
with respect, he ground under the heavy 
heel of his scorn. He said that most 
medical discussions turned upon defini- 
tions and theories rather than upon 
actual practice. To learn medicine properly 
one must wander, studying the humors and 
passions and diseases of various nations, 
as he did. ‘‘ Whence have I all my secrets,” 
he asked, “‘out of what writers and 
authors? Ask rather how the beasts have 
learned their arts. If nature can instruct 
irrational animals, can it not much more 
man?” Paracelsus believed that by intui- 
tion man could come to intimate knowledge 
of God and all living things, because from 
God all things are received; man creates 
nothing. Hence the contempt held by 
Paracelsus, and the theosophists who 
followed him, for all knowledge obtained 
by work and application, and his pride in 
wisdom obtained directly from God. 

But having been the first to make a 
clean sweep of dogmatic medicine, having 
discarded Galenism and witchcraft and 
uromancy and uroscopy, and having in- 
sisted that clinical therapeutics be sub- 
stituted for theory and dogma and scho- 
lastic discussion, Paracelsus proceeds to 
expound a dogma of his own. To know 
the nature of man and how to treat it, 
men should study not anatomy, which 
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Paracelsus scorned, but all parts of external 
nature. Life, he taught, was controlled 
by the Archaeus, a universally germinative 
force, which was principally seated in the 
belly, but was also distributed throughout 
the body. Diseases, according to Para- 
celsus’ mystical concepts, were not natural, 
but were spirits, essences of real entities 
which enter the body. By what intellectual 
legerdemain did Paracelsus, who tilted 
such valiant lances against witchcraft 
and superstition and “theorizers,” rec- 
oncile the strange compost of mystical 
theorizing which he advanced? Diseases, 
he taught, arise from five main causes: 
(1) from astral entities, which leave 
within the body imprints of changes 
produced by the stars; (2) from entities 
or poisons contained in foods; (3) from 
natural entities controlled by astral en- 
tities; (4) from entities that are the 
spirits and the demons and (5) from 
entities that represent the immediate 
effects of the acts of God upon us.” 
Because disease is not natural but spiritual, 
Paracelsus held that nature sufficed for 
the cure of most diseases, but that when 
it became necessary for the physician to 
interfere, a drug or remedy should be 
employed, whose action was not directed 
against the disease itself, but against the 
spiritual seed of the disease. These reme- 
dies he called “arcana,” which implied 
not alone a specific action, but suggested a 
mystical connection between the remedy 
and the essence of the disease as well; 
from this, through phases of increasing 
complexity, arose his doctrine of “signa- 
tures,” which presupposed a connection 
between every part of the world of man 
and the world of nature. Paracelsus was 
the first publicly to teach that each drug 
contains a specifically active elementary 
body or “‘quintessence” which could be 
extracted, and for this reason he preferred 
tinctures (alcoholic extracts). 

Although technically not a chemist, 
and although he made no outstanding 
chemical discoveries, yet he made opium, 
still known by the name laudanum, which 
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he gave it, mercury, lead, sulphur, iron 
arsenic, and potassium sulphate (called the 
“specificum purgans Paracelsi”) a part of 
the pharmacopeia. From the clinical stand- 
point, Paracelsus was the first to write on 
miner’s (occupation) diseases and appar- 
ently he was the first to establish a correla- 
tion between cretinism and endemic goiter. 
In regard to syphilis, he taught that the 
disease was divided into stages and he 
observed its heredity. But he falsely 
believed gonorrhea to be an initial stage 
of syphilis, and therefore called it French 
gonorrhea. 

A vivid, baffling personality, this man 
Paracelsus. One can almost see him with 
his tongue in his cheek as he writes the 
following passage in his “‘De Pestilitate”’: 

But if a witch desires to poison a man with 
her eyes, she will go to a place where she 
expects to meet him. When he approaches, 
she will look into the poisoned mirror, and 
then, after hiding the mirror, look into his 
eyes, and the influence of the poison passes 
from the mirror into her eyes, and from her 
eyes into the eyes of that person; but a witch 
may cure her own eyes by making a fire and 
staring into it, and then taking the menstrual 
cloth, and after tying it around a stone, 
throwing it into the fire. After the cloth is 
burned, she extinguishes the fire with her 
urine, and her eyes will be cured; but her 
enemy may become blind. 


Fracastor (1483(1478?)—1553). Fra- 
castor, also known as Fracastorius and 
Fracastoro, is distinguished by two striking 
contributions which he made to the 
elucidation of the nature of infectious 
disease. He was the first clearly to dis- 
tinguish the three categories of infection: 
by contact, by fomites, and at a distance; 
and he enunciated a curiously advanced 
doctrine of infection from hidden semi- 
naria or seeds which, in many respects, 
constituted a rather remarkable prophecy 
of the modern germ theory of disease. 

Fracastorius was born at Verona and 
died near there. He was the first scientist 
to refer to the magnetic poles of the earth; 
he gave the first good scientific description 
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of typhus fever, and was the author of 
the most celebrated medical poem that 
has ever been written, “Syphilis sive de 
morbo gallico” (Venice 1530), in which, 
for the first time, the venereal nature of 
the disease was taught, and in which, also, 
the name syphilis was first given to the 
disease. In 1546, in his treatise “‘De 
Contagionibus,” Fracastor considered the 
clinical nature of syphilis, describing it as a 
contagious affection acquired during coi- 
tus, and stating that it begins with small 
ulcers on the genital organs, soon followed 
by a generalized eruption. He also refers 
to gummata, exostoses, loss of hair, etc. 

In this same treatise (“‘De Contagioni- 
bus”), Fracastor states his belief that the 
cause of contagious maladies is to be found 
in seminaria contagionum, seeds of con- 
tagion which he believes to be capable of 
reproduction in suitable media. He does 
not directly refer to them as contagia 
animata (living organisms), but the fact 
that he considered them to be capable of 
multiplication has led many historians 
to. the belief that Fracastor, by a kind of 
unexplained clairvoyance, visioned the 
modern germ theory of disease, in spite 
of the fact that he assumed the spontane- 
ous generation of the seminaria. A 
young contemporary, Hieronymo Mercu- 
riali, wrote of him in 1577: “‘It was he who 
first opened man’s eyes to the nature of 
contagion.’’*® In Book 1, Chapter 12 of his 
“De Contagionibus,” Fracastor writes: 


As bas been said there is a power in these 
seeds that they may multiply and propagate their 
like. Those causes which produce obstructions, 
plethoras and corruptions of the humors by 
which they become fouled, putrified and 
occluded give rise to seeds that can convey 
the infection to others, whether the same 
causes and dispositions be acting in those 
others or not whence they may carry the same 
contagion to a second and third. But the 
essence and seminaria of contagion may 
also come to us from an extrinsic source. 
Thus we see diseases spreading in the popu- 
lation as a whole. Epidemics, as they are 
called, of which some, though not contagious, 
may affect many cities or regions and are then 
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called communes; others again of these are 
contagious and pass from one to another 
without atmospheric disposition, these are 
called non communes. 


In Viktor Fossel’s version of Fracastoro’s 
treatise, published in Leipzig in 1910, 
Fracastoro divides contagious diseases as 
follows: 


(1) Those which infect only by contact; 
(2) those which infect by contact and by 
fomites as scabies, phthisis, areae, leprosy 
(elephantiasis) and their kind. I call fomites 
such things as clothes, linen etc. which although 
not themselves corrupted, can nevertheless 
foster the essential seeds (seminaria prima) of 
the contagion and thus cause infection; and 
(3) those which infect not only by direct 
contact, or through the agency of a residuary 
centre or focus of infection, but also those 
which are capable of spreading their infective 
elements over wide areas, for instance, the 
pestilential fevers, certain ophthalmias, vari- 
olas, etc. 


In speaking of infection by means of 
fomites, Fracastor writes (Book 1, Chapter 
4): 

It may be questioned whether the infection 
of a fomes is of the same nature (as infection 
that acts only by actual contact). The nature 
of infection by a fomes appears, indeed, to be 
different since having left its original focus 
and passed into a fomes it may there last for 
long unchanged. It is, indeed, wonderful how 
the infection of phthisis or pestilential fevers 
may cling to bedding, clothes, wooden articles, 
and objects of that kind for two or even three 
years, as we have ourselves observed. 


Writing on the affinities of infections 


(Book 1, Chap. 8) he says: 


The affinities (analogiae) of infections are 
numerous and interesting. Thus there are 
plagues of trees which do not affect beasts 
and others of beasts which leave trees exempt. 
Again among animals there are diseases 
peculiar to men, oxen, horses and so forth. Or, 
if separate kinds of living creatures are con- 
sidered, there are diseases affecting children 
and young people from which the aged are 
exempt and vice versa. Some again only 
attack men, others women, and others again 
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both sexes, There are some men who walk 
unharmed amid the pestilence while others 
fall. Again there are infections which have 
affinities for special organs. Thus ophthalmia 
affects only the eye. Phthisis has no effect 
upon that most delicate organ, but acts 
especially upon the lungs . . . Alopeciae and 
Areae confine themselves to the head. 


Vesalius (1514-1564). Until the mid- 
dle of the sixteenth century, anatomy 
and physiology had remained much the 
same as taught by Galen. As a natural 
consequence, man’s ideas of the nature 
of disease awaited acquisition of real 
knowledge concerning the structure and 
functions of the human body. 

Andreas Vesalius, the father of modern 
anatomy and the man who made dissect- 
ing respectable, was the most command- 
ing figure in European medicine between 
Galen and Harvey. He was a Belgian, 
born in the little town of Wesele, from 
which his name is derived. His epoch- 
making work, ‘‘De Fabrica Humani Cor- 
poris,” published in 1543 in Basel, before 
its author was twenty-nine years of age, 
marked the definite beginning of the 
overthrow of Galen’s doctrines, and was 
actually a re-creation of the whole gross 
anatomy of the human body. The effect 
of Vesalius’ exposure, by means of actual 
dissection of the human body, of the 
numerous errors in Galen’s scheme of 
anatomy, was positively revolutionary, 
because Galen had held almost despotic 
sway over physicians for more than one 
thousand years. Not alone did Vesalius’ 
volume deal with the anatomy of the 
human body, but it contained information 
on physiology, pathological anatomy and 
comparative anatomy. 

In exposing Galen’s erroneous teaching 
that the blood passes through certain 
hypothetic pores in the ventricular septum 
of the heart, through which food and 
air were supposed to be mixed, Vesalius 
cynically writes: “‘We are driven to wonder 
at the handiwork of the Almighty, by 
means of which the blood sweats from the 
right into the left ventricle through 


Oliver—Stalkers of Pestilence 


American Journal of Surgery 591 
passages which escape the human vision.” 
Galen, moreover, had described, in the 
intraventricular septum of an elephant, 
a small, lyre-shaped bone, which he 
named the “incorruptible bone;”’ he affir- 
med that this bone was present in the 
hearts of animals and of man, although 
he had never dissected the human body. 
Vesalius was the first to demonstrate 
the non-existence of this bone in the 
heart of man. 

Opposition to Vesalius was extreme; 
when Vesalius showed that the human 
thigh bones are straight, and not curved 
as taught by Galen, Sylvius, his old 
teacher, bitterly opposed him, and asserted 
“that the straight thigh bones which, 
as every one saw, were not curved in 
accordance with the teaching of Galen, 
were the result of the narrow trousers of 
his contemporaries, and that they must 
have been curved in their natural con- 
dition, when uninterfered with by art.’’*! 

After Vesalius came his disciples Eus- 
tachius and Fallopius, who made most 
important contributions to the knowledge 
of anatomy. The four important forerun- 
ners of Vesalius were Mondino, Leonardo 
da Vinci, Berengarius de Carpi and Jacobus 
Sylvius. 

Paré (1510-1590). The direct influence 
of Vesalius on Renaissance surgery is 
well illustrated in Ambroise Paré, that 
intriguing barber’s apprentice who came 
up from the provinces to Paris at the age 
of nineteen and lived to become the 
greatest army surgeon and chief surgeon 
to four successive kings of France; Henry 
ul, Francis u, Charles 1x and Henry 11. 
In the three large volumes of Paré’s 
writings (Malgaigne’s Edition) occurs fre- 
quently his famous saying, which is 
carved on his tomb; “Je le pansay, et 
Dieu le guarist”’ (I dressed his wound, 
and God caused it to heal). In speaking 
of his treatise on Surgery, Paré wrote: 


My professional brethren must not expect 
to find any new and startling facts, but simply 
here and there some little addition to our 
previous stock of knowledge; for the good 
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Guy de Chauliac has taught us that we are 
like the child who sits astride the giant’s 
neck; that is, we can see all that he sees and 
just a little more, or, in other words, we are 
able, through the aid afforded by the writings 
of our predecessors, to learn all that they have 
learned, and may at the same time acquire 
a little further knowledge through our own 
observations. 


And in his “Apology,*? in defending 
himself against a critic who condemned 
his use of the ligation of vessels in surgical 
operations, Paré wrote: 


I will say you are like the young lad of Low 
Brittany, plump-buttocked and thickset, who 
demanded leave of his father to come to 
Paris to learn French. When he arrived, the 
organist of Notre Dame found him at the gate 
of the Palace, and took him in to blow the 
organ, where he was three years. Finding he 
could speak French somewhat, he returned 
to his father telling him that he could speak 
good French, and, moreover that he knew 
how to play on the organ. His father received 
him very joyfully, because he was so wise in 
so short a time. He went to the organist of 
their great church, and prayed him to permit 
his son to play on the organ, to the end that he 
might know if his son was as good a master as 
he said he was, which the master organist 
accorded willingly. Coming to the organ he 
threw himself with a great leap to the bellows. 
The master organist bade him play and that he 
would blow for him. Then this good organist 
said to him that he knew nothing else than 
how to blow. I believe likewise, mon petit 
maistre, that you know nothing else but to 
cackle in a chair, but I will play on the keys 
and make the organ resound, that is to say 
that I will perform the operations of surgery, 
that which you know not at all how to do, 
because you have not budged from your study 
and the schools, as I have said! 


We cannot pause to dilate on Paré’s 
numerous original contributions to surgery 
and obstetrics (he was the inventor of 
many surgical instruments, was the first 
to perform exarticulation of the elbow 
joint and was the first to popularize the 
truss in hernia). But something more 
directly applicable to our subject is found 
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in the fact that Paré, by his example 
in giving up the use of boiling oil in the 
treatment of gunshot wounds, and sub- 
stituting the ligature, became the pioneer 
asepsist, although it has been said that 
he persisted in the use of a salve made of 
“fat of puppy dogs.”’ Moreover, Paré was 
superstitious, and he believed in astrology, 
magic and witchcraft. In referring to the 
plague, he wrote: 


The plague is a disease coming of the wrath 
of God, furious, sudden, swift, monstrous, 
dreadful, contagious, terrible, called by Galen 
a wild beast, savage and most cruel; the mortal 
enemy of the life of men and of diverse sorts 
of beasts, plants and trees . . . So let it be 
agreed that the plague, and other dangerous 
maladies, are evidence of the wrath of God 
against the sins, idolatries and superstitions 
which reign over the earth; as even a profane 
author (Hippocrates) is compelled to confess 
that there is something divine in diseases. 


It is of decided interest, in closing this 
brief consideration of the Renaissance 
Period, to attempt to classify the four 
outstanding scientific figures of the period. 
Paracelsus, great though his personal 
influence was, was not a scientist in the 
modern meaning of the term; he was, 
rather, a militant enemy of all authority 
and all dogma, who reserved to himself 
the right of being a dogmatist. As pro- 
ponent of a mystical theory of disease, 
which lacked the solid foundation of either 
experiment or accurate observation, he 
retarded, rather than advanced, the strug- 
gle which man has waged since pre-history 
to obtain a true conception of the nature 
of the diseases that afflict him. On the 
other hand, by his insistence that the body 
tends to “‘cure” many diseases in spite of, 
rather than because of, officious medical 
meddling, by his vigorous opposition to 
magic and superstition and sacred“ author- 
ity” in medicine, as well as by his other 
contributions in the field of practical 
therapeutics, Paracelsus made definite con- 
tributions to the progress of medical 
thought. Fracastorius, in addition to ven- 
turing a curiously prophetic guess as to 
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the cause of infectious diseases, distinctly 
advanced medical knowledge of a specific 
disease, syphilis, and widened the range 
of man’s conceptions of disease in general 
by his pioneer classification of contagion. 
Paré’s main contributions were in the 
field of surgery, and his major influence 
lies in the fact that his innovations in 
the treatment of wounds entitle him to 
consideration as the pioneer asepsist. 
In contradistinction to these three, Vesa- 
lius was a genuine scientist. By his accurate 
anatomical researches he laid the solid 
foundation of a knowledge of the structures 
and functions of the human body upon 
which alone a knowledge of the nature 
of disease processes can be based. It should 
also be noted that Guillaume de Baillou 
(1538-1616), the French physician, was 
the first to describe whooping cough, and 
was also the first to use the word rheuma- 
tism in its modern sense, and to differen- 
tiate this latter disease from gout. 
It must, however, be emphasized that 
Paracelsus, Fracastorius, Vesalius and Paré 
were rather extraordinary luminaries in 
the still widespread darkness of medicine 
and surgery. During the Renaissance, 
and even during the seventeenth century, 
the practice and theory of medicine in 
Europe remained largely enslaved by 
Galen. Blind adherence to Galenic teach- 
ings, even when such teachings were 
proved erroneous, remained the order 
of the day, and, to a great extent, Paracel- 
sus and Vesalius were unheeded voices 
crying in the scientific wilderness. The 
ordinary run of physicians, who were 
almost invariably pictured by contempo- 
rary painters as gravely inspecting a 
urinal, remained rooted in their belief in 
astrology and amulets, and most of the 
surgeons, in the words of William Clowes 
(1540-1604), who was probably the great- 
est surgeon during the reign of Queen 
Elizabeth, “‘were no better than runagates 
or vagabonds . shameless in counte- 
nance, lewd in disposition, brutish in 
judgment and understanding.” 
(To Be Continued) 
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BOOK REVIEWS 


Le Tracrus Tuyreoc.osse. By G. Rémy Néris. 
Paris, G. Doin & Cie, 1929. 

This monograph of 167 pages comprises a 
treatise on the thyroglossal tract together with 
its embryologic development, its pathological 
significance and its surgical aspects. A very 
complete account of this structure is given in a 
very readable form. 

There are numerous well-chosen diagrams, 
drawings and photographs. At the end there 
is a report of a number of clinical cases together 
with a consideration of the surgical treatment. 
A complete bibliography is appended. 

The book is highly recommended to those 
interested in abnormalities of the thyroid 
region and particularly to the surgeon inter- 
ested in these embryologic and pathologic 
anomalies. 


Grain of Superior 


La Repuctrion Des Fracrures Sous L’Ecran 
RapioscoPpiQuE: SON APPLICATION EN PARTICULIERS 
AUX FRAcTURES DE L’EXTREMITE INFERIEURE DL 
Rapius Et pu Cou-pu-piep. By Dr. Radutzesco. Paris, 
Masson et Cie, 1928. 

This monograph is a Travail from the sur- 
gical clinic of Duval, and as such concentrates 
on two most commonplace fractures—that of 
the radius and that of the ankle joint, predicat- 
ing the diagnosis and the treatment on 
radioscopy. 

The aims of roentgenoscopy versus roentgen- 
ography are strikingly set forth by Duval in 
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the preface as follows: ‘‘Radioscopy is a means 
of constant control in the reduction of fractures 
and in the application of the necessary retentive 
apparatus. This method which is to-day the 
method of choice will avoid insufficient reduc- 
tions, will show the needlessness of operations 
and on the contrary will indicate the need of 
operations.” 

The book has 125 illustrations. 

Anesthesia is considered indispensable for 
the successful issue of fractures thus treated. 
For the lower extremity the author insists 
upon spinal anesthesia, since it effects a better 
relaxation of the muscles so necessary for the 
reduction, whereas for Colles’ fracture the 
author would forego any anesthetic unless 
the pain were inordinately severe, in which 
event he recommends local anesthesia. 

This splendid book should make many con- 
verts to the neglected field of radioscopy in 
the treatment of fractures. 


SurcicaAL Rapiotocy. By A. P. Bertwistle, M.B., 
A.B., F.R.C.S., Edin. Phila., P. Blakiston’s Son, 1929. 


This volume! is an outline, the purpose of 
which is to correlate clinical facts with roent- 
genological findings. All branches of medical 


roentgenography are dealt with and no branch 
is taken up in detail. 

The author describes the silhouette roent- 
genogram which consists of a print made from 
the roentgen film, after blotting out the blank 
portion of the film with india ink. 

A method of determining the cerebral gyri 
underlying a cranial defect is described, clinical 
measurements of the skull are made and a key 
roentgenogram is used for the determination. 

The volume is not a roentgenologist’s text- 
book or encyclopedia but a correlation of 
certain clinical facts with roentgenological 
findings. 


State Boarp QuEsTIONS AND Answers. By R. Max 
Goepp, M.p. Ed. 6, Phila., W. B. Saunders Co., 1929. 


The author calls attention to the fact that 
with the publication of the sixth edition this 
year “‘this splendid work attains its majority.” 
That during this interval it has been of untold 
value to thousands of harassed students is 
unquestioned. We know of no work better 
adopted to a quick review in preparation for 
an examination than this splendid production 
that now seems to be quite up-to-date. 
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CORRECTION 


In the March, 1929, number we published a 
review of Sauerbruch’s “‘Die Chirurgie der 
Brustorgane. Vol. 1, Pt. 1.”” Through error this 
volume was quoted as 288 marks. The correct 
price is 188 marks. 
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All books received by The American Journal of Surgery 
are listed in this column as soon as possible after their 
receipt and this must be considered as adequate acknow!- 
edgment. Books that the Editor considers of special 
interest to our readers will be reviewed in a later issue. 


Art oF SurGERY. A Text-Book for Students and 
Practitioners. By H. S. Souttar, m.cu. (Oxon.), 
F.R.c.S. (Eng.). N. Y., Paul B. Hoeber, Inc., 1929. 


ARTIFICIAL SUNLIGHT AND Its THERAPEuTIC Uses. By 
Francis Howard Humphris, m.p. (Brux.), F.R.c.P. 
(Edin.), m.r.c.s. (Eng.), Ed. 5. Oxford Univ., 1929. 


CuiinicaL Aspects OF VENOUS Pressure. By J. A. E. 
Eyster, m.p. N. Y., Macmillan Co., 1929. 


CyYTOARCHITECTONICS OF THE HuMAN CEREBRAL 
Cortex. By Constantin Von Economo. Trans. by 
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N. Y., D. Appleton & Co., 1929. 
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Inrectious Diseases (KErR’s). A Practical Textbook. 
Revised by Claude Rundle, 0.8.£., m.p. (Lond.), 
M.R.C.S. (Eng.). Ed. 3. Oxford Univ. Press, 1929. 

INTERNATIONAL CutNics. Edited by Henry W. Catell, 
A.M., M.D. S. 39, Vols. 1 and 11. Phila., J. B. Lippincott 
Co., 1929. 
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INTRODUCTION TO THE Stupy OF Puysic AND SOME 
Account OF A DisorDER OF THE Breast. By 
William Heberden. With a Prefatory Essay by 
Le Roy Crummer. N. Y., Paul B. Hoeber, Inc., 1929. 


Nepuritis. Its Problems and Treatment. By T. Izod 
Bennett, m.p. (Lond.), F.r.c.p. Oxford Univ., 1929. 


OESOPHAGEAL OsstrucTion. Its Pathology, Diagnosis 
and Treatment. By A. Lawrence Abel, m.s. (Lond.), 
F.R.C.S. (Eng.). Oxford Univ. Press, 1929. 


OrtHoPeDIC SurGERY. By Sir Robert Jones, Bart., 
K.B.E., C.B., and Robert W. Lovett, M.p., F.A.c.s. 
Ed. 2. N. Y., William Wood & Co., 1920. 

PracTIcAL Osstetrics (TWEEDy’s). Edited by Bethel 
Solomons, M.D., F.R.c.P.1. Ed. 6. Oxford Univ., 19209. 

PRINCIPLES OF ELECTROTHERAPY AND THEIR PRACTICAL 
AppiicaTions. By W. J. TuRRELL, D.M., B.CH. 
(Oxon.), D.M.R. & E. (Cantab.). Ed. 2. Oxford Univ. 
Press, 1929. 

PRINCIPLES OF Minor SurGery. By Zachary Cope, 
M.D. (Lond.), F.R.c.s. (Eng.). Oxford Univ., 1929. 

PRINCIPLES AND Practice OF Minor SurGeEry. By 
Edward Milton Foote, M.p., and Edward Meakin 
Livingston, m.p. Ed. 6. N. Y., D. Appleton, 1929. 
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ProGressivE Mepicine. Edited by Amory Hare, .D., 
LL.D., and LEIGHTON F. APPLETON, M.D. Vols. 1 and 
u. Phila., Lea & Febiger, 19209. 
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Rosert Jones Birtupay Collection of 
Surgical Essays. Oxford Univ. Press, 1928. 
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buch der Theoretischen und Klinischen (Allge- 
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Dr. Robert Lenk. Vienna, Julius Springer, 1929. 


TREATMENT OF Fractures. By Lorenz Bohler, 
Trans. by M. E. Steinberg, m.p. Vienna, Wilhelm 
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TREATMENT OF FRACTURES AND DISLOCATIONS IN 
GENERAL Practice. By C. Max Page, bD.s.0o., 
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Tusercu.osis. Its Prevention and Home Treatment. 
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